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You may have met the man in the middie— 


He is one of our C. R Sales Engineers. He, or one of This personal supervision of skilled oil seal engi 
his associates, may have been in your plant many and their careful attent 


times. Here, he’s shown helping to check the instal 


al- phase of research, design, production and testing 
lation of a CR oil seal on a Detroit automotive CR Oil Seals 


t 
ron 


o detail, typify 


It accounts for the 
assembly line—after the seal design has been aj / has earned in sealing applications. And it 
for production. He wants to make absolutely certain reason why more automobiles, farm and industrial 
this seal is installed correctly to assure maximum machines rely on CR Oil Seals than on any similar 
performance and service. sealing device 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1237 ELSTON AVENUE © CHICAGO 22, ILLINOIS 
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In Canada: M 


Export Soles ternat deck, N 
c/R PRODUCTS: C/R Shaft and End Face Seals ¢ Sirvene (synthetic rubber) molded pliable 
parts e Sirvi 


(onpor mechanical leather cups, packings, boots e C/R Non-metallic Gears 
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you have a se ailing prohli m, critical ov sumple, bring it to 
i Chr ig Rau hide. ( R eng nee? cul helt you select the rrect ¢ l seal 
at f existing types or u yperate with you on a special desien. 
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INTERESTING EDUCATIONAL INSTRUCTIVE 
HOUR AT THE 


DESIGN ENGINEERING SHOW 


INTERNATIONAL 


AMPHITHEATRE — CHICAGO 
APRIL 14th to 17th 


(P lan to attend 


Actual Operating Demonstration and Lecture on 
Air 
Control 


Basic and unique methods in controlling pneumatic power in today’s industry 


ALL SEATS RESERVED— ‘Send request to ROSS 


—Detroit or contact ROSS at the show, booth No. 825 
ONE HOUR LECTURE ON 


| oss Air Control Technics 
OPERATING VALVE CO. AT THE DESIGN ENGINEERING SHOW 


For: Mon | Tues Wed Thurs 


MAIL THIS TODAY 
PLEASE RESERVE SEATS FOR 


114 EAST GOLDEN GATE AVENUE 
Nome 
DETROIT 3, MICHIGAN Title 


Company 


Address 


City Zone State 
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What kept her 
from falling apart? 


The Statue of Liberty was once in danger. 


Not from a foreign foe. Not from a crackpot’s 
bomb. This peril was less exciting ... but no less 
destructive. 


It was corrosion —corrosion that had been at work 
ever since Liberty first raised her torch above the 
salty waters of New York harbor. 


Relentless and merciless in its attack, the acrid, 
smoggy sea air had loosened and weakened the 
rivets holding the statue’s huge sheet metal plates 
together. Miss Liberty was dangerously close to 
falling apart at the seams! 


Something had to be done, that was clear. But 
what? Re-riveting wasn’t practical. Too many hard- 
to-get spots in the statue. 


This problem was put to an expert — a fastenings 
manufacturer. His solution: Parker-Kalon® Self- 
tapping Screws of Monel* nickel-copper alloy. 
Monel alloy to keep corrosion at arm’s length. And 
self-tapping screws to pull the plates up snug and 
tight — from outside the statue! 


So 65,000 self-tapping Monel alloy screws were 
used to “run up the seams” of Miss Liberty’s robes. 
The job was done in 1938... easily ... neatly. And 
from the looks of these corrosion-resisting fastenings 
today, Miss Liberty’s worries are over for a long 
time. 


Do you have a problem in which corrosion is a 
major factor? Or wear? Or high temperatures? Or 
some destructive combination of conditions? Then 
look into the Inco Nickel Alloys. Their properties 
are described in a helpful booklet called Standard 
Alloys for Special Problems. Write for a copy. 


*Res 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5,N. Y. 


IXCO INTERNATIONAL NICKEL 
CoS Nickel Alloys Perform Better, Longer 


mate 
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THE McGRAW-HILL MAGAZINE OF DESIGN, RESEARCH AND DEVELOPMENT 


MARCH 31, 1958 


Vol. 29, No. 13 
PART ONE 


THE ENGINEER COMES INTO HIS OWN 


77... And with this special 28-page section, Product Engi 


neering probes into the man who made possible not only the 3rd annual Design Engineering Show but also the America 
of today. Here's a summary of latest thinking on what makes him tick; his growing ties with other sciences; his responsibilities as 


individual, citizen and human being . . . and what tomorrow holds for him 


Plastics for Abrasion Resistance 105... 


lable 


Improved De Motors 108... \. Bowman, Cho CoM 


Shell construction 


Design Features in New Products 110... Rhcostats ree 


ments; actuator adjusts cooling; wide-rang 
fail; hvdraulic cells weigh o1 


Thermal Radiation from Hot Surfaces 116... thomp 


Chart helps pick best f finis| nd ¢t 


The Case for Process Engineering 118... 1) Scaman, West 


DESIGN FILE Automatic Assembly 124... 2 © Noy, Canadian Genes 


Carpet Curves for Variables 127... \iexander Krivetshy, Bell Av 
Nicthod for plotting 


NEW PRODUCTS AND LITERATURE AT THE DESIGN SHOW 


131... An advance look at components, control systems, materials 


ther equipment being introduced at the Design Show in Chicago; also describes new literature that can be picked up there 


PART TWO 


This special supplement, separately bound, is your guide to the 1958 Design Engineering Show, Chicago, Apr. 14-17 


Design Conference Program, 2; Who's Who and What's What, 4; Exhibitors, Alphabetically, 8; 
Design Show, Who's Showing What, 10; Where to Eat in Chicago, 13; How to Get Around in Chicago, 16. 


Interesting to Note. ... Design Perspectives 
EPARTMENTS Developments to Watch 35 Design Abstracts 185 
The Engineering Week~ 37 New Books 187 


Reader to Editor........... 42 Current Reprints 213 
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Shortest way to better proe on, 
smoother product performance: G.S. Bevels 


FRACTIONAL Wy Nobody argues with the old axiom, ‘Time is Money”—and 
’ it’s more and more costly to have assembly operations inter- 
rupted or slowed down by ill-fitting or defective parts. G.S. 
customers (whose roster reads like a Blue Book of American 
industry) don’t worry about such problems. They've learned 
that they can rely on famous G.S. precision manufacturing 
methods and rigid inspection systems for Small Gearing made 
right, every time—Gearing which meets demanding specifica- 
tions, makes assembly smoother, gives efficient performance 
in product use. 


Perhaps you use full-generated and hardened Straight Tooth 
Bevel Gears cut from alloy steels, like those illustrated (they're 
used in outboard motors). Perhaps you need Spiral Bevels or 
Zerols. Whatever your requirements for Bevel Gearing, in- 
cluding Helicals, Internals or other types, G.S. engineering 
and G.S. quality belong on your production team! 


SEND FOR G‘. technical data, free! See where and how we 
mass-manufacture Small Gearing to uniformly fine tolerances. Folder 
contains 23 pictures of Small Gears, plant view, as well as Diametral and 
© © © Circular Pitch Tables. Ask for your copy on company stationery, please! 


Yours of in mall Gearing! 
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Interesting to Note... 


The 

Fictional Scientist, 
Too, 

Comes of Age 


For the first time in history, the men who deal with unknown 


and the unpredictable have emerged as social for to be tolerat 
by the same society which through the ages burned them at the 
stake and painted black crosses on their door Ih ecial issue 


of Propuct ENGINEERING emphasizes that the engineer and 
tist are now a force in our society. Yet let us rem 
weren’t always so acceptable. Relying on fiction 1 meter to 
record the effects of the scientist upon society, let us s¢ hat 
obstacles that stereotyped character with a pointed beard and 
foreign accent had to surmount 

It is impossible to locate the exact literary period when 1 
witches and alchemists ceased to be an influenc 


e an th 
tist” took over. Perhaps the earliest bridge between n ind 
magic was a play called Doctor Faustus written about 1589 by 
Christopher Marlowe. This was during the Reformation: Chem 
istry was in its infancy, and any skill in this scien is attributed 
to the Devil. Scholars touring universities demonstrating chem 
wonders were called magicians and accused of ha 
their souls. The last of these traveling “‘magi ! was | 
Faustus Marlowe used the feats of Faustus a material f h 
play—the story of a man who rents the services of Mephistophek 
for 24 years. Faustus is given the power to make himself 


ible, and searches for knowledge and pleasure until the contract 


expires. Then, after forfeiting the right to pl 


} 
ne 1 Trice 


to everlasting doom, in fulfillment of hi pledge to Lucifer 

his theme was portrayed on stage and by puppets for nearly a 
century before the German, Goethe, wrote his dramatic poem 
Faust. His theme concermed a Renaissance schol vho sells his 
soul to the Devil in exchange for knowledg¢ The search fo 
knowledge was equated with a search for power and in both case 
was considered an antisocial act.) Goethe's plot was similar to Ma 
lowe’s except that Faustus goes to Heaven instead of H 

The next and perhaps greatest fictional scientist was created 
in Switzerland during the summer of 1816. Lord Byron, poet 
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NEW VALVE FOR THE 


Equipment Market 


250 P.S. |. four-way air valves in 4%, % and % inch pipe sizes. 


This is a re-design of our proven 250 P. S. |. air valve 


NEW LOW PRICE (te 221d?) 
FACE LIFT (che reason) 
None of the operating advantages of 
this rugged ‘Shear-Seal’ valve has been 


reduced one iota! 


Same non-corrosive construction 
throughout — eliminates failures 
due to rust 


same long wearing leak-proof 
qualities — metal to metal ‘Shear- 
Seal’ design is not sensitive to 
dirt, compensates for wear. 


same installation savings — be- 
cause no oilers or filters are 


needed 


Only the exterior has been modified — tailored to the spe- 
cial preference of the Original Equipment Manufacturers 
— and, as a result, costs and prices have been substantially 


reduced 


which includes design specs. 
CONTROL VALVE 


valves 


5125 ALCOA AVENUE LOS ANGELES 58 CALIFORNIA 


Write for bulletin 5000 


Use Reader Service Card For More Information 


NO SOLENOID TROUBLES 


with Crescent Valves 


Manual override safe against 
accidental actuation 
Solenoid inoperative 


Large junction box when cover removed 


Threaded 
conduit connector 


Sealed against 
airborne 
contaminants 


Pressure ring terminals 
on easily accessible 
6” free leads 


Captive screws 
and cover plates 


Free port area 
approximating pipe area 


Quick removal ia 


valve from sub base 


®Product of Crescent Valve Company for the control of 
air, water and light oil to 150 P.S.1. 


Pointed out on the photo above are the JIC features which 
are a must for many equipment manufacturers to gain 
acceptance of their machines in a growing number of 
production conscious plants. However, they offer obvious 
advantages even where they are not specifically demanded. 
Furthermore the JIC type Crescent solenoid is completely 
interchangeable with standard solenoids for the conven- 
ience of those manufacturers who want the JIC features 
available only for required application. 


COMPETITIVE 
With all its superior operating features the Crescent 
valve is probably the most competitively priced line on 
the market, particularly in the light of liberal trade and 
quantity discounts. 


COMPACTNESS 
Space, labor and materials savings have been pointed out 
to us by many equipment manufacturers as benefits from 
Crescent’s compact design. 


INTERCHANGE ABILITY 
Crescent valves can be converted to any practical current 
or voltage AC or DC by a simple coil change. 


NO COIL BURNOUT 
Short stroke, pilot operation and a generous power margin 
prevent overheating, overloading and the resultant coil 
burnout. 


Write for Catalog 6-C 


arksdale valves 


CALIFORNIA 


CONTROL VALVE 
DIVISION 
5125 ALCOA AVENUE LOS ANGELES 58 
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Interesting to Note.... (continued) 


Shelly and his wife. and physician-author Polidori Louis Stevenson, and the neme 
were neighbors. One evening the four thought it sis Of Sherlock Holmes. Dy 
would be interesting if each tried to write a “ghost Moriarty. Dr. Jekyll, a good phy 
story.” The only one to finish the assignment was sician, experimented with drug 
' Mary W. G. Shelley. She called her story, Frankenstein. and found potion that caused 
Unlike current mov his “lower nature to receive ex 
le versions, Franken ternal dress.” The result was My 
stein was not a mad Hyde: “‘a pale, mi shapen, re 
: scientist who created pulsive creature of evil and violent passion Because of 
a monster. Victor this scientific experimentation, murder was committed 
Frankenstein was a a “monster” threatened the community 4 id was event 
student at the Uni ally destroved along with th good doctor” who dared 
versity of Ingolstadt step past the bounds of social order. As fo Dr. Mi t 
Here he developed his scientific criminality was st ped only by Holme 
an interest in natural decent man hea endowed with logi 
science and The Issue science as social jill Or Chal TECK t 
chology. He wanted cannot be credited to any one source. H. G. Wells y rte 
to create a mechanical being, independent of the “ills of of many scientists, but considered them dedicated men 
the flesh”—immortal. His creation turned out to be a tools for achieving a better way of life. Well 
lonely, soulless creature who, in search of a mate, murders scientists were impersonal, living ipart from the stream 
l'rankenstein’s family and eventually lrankenstein him of life Perhaps the scientist given us by Sin lair Lew 
self. The story of Frankenstein is one of unrelieved in Arrowsmith best links an investigator with his social 
gloom, horror and despair describing the penalties for minded counterparts. Here, Dr. Arrowsmith wa in 
dabbling in a world disliked by ot unknown to the exist spired by Max Gottlieb, a man who questioned — th 
ing society unknown, vet had a distinct per onality and an undvin 
America’s early fictional scientist was Dr Rappaccini faith in the world and future of science After the | 
in’ Nathaniel Hawthorne’s short story, the scientist in fiction slowly became integrat 
Daughter (1846 Ilere was “. . . a tall, emaciated social being accepted, yet questioned 
sallow and sickly looking man dressed in scholar’s garb It would be unfair to omit the importance of 
of black ~ Who kept a garden of poisonous plants so-called science-fiction magazines as an influence up 
By rearing his only daughter in the literature. To get a better picture, we talked to tl 
garden, he was able to give her an grand-daddy of science fiction magazine John Ca 
immunity to poison plus the ability to bell, Jr., editor of Astounding Science Fiction He ma 
destroy others with her breath. Dy several very interesting point For one, h iggest 
Rappaccini wanted only to protect his that the age-old term “mad scientist” should not 
daughter from the dangers of socicty; mterpreted as “crazy or insan but “angn rh 
in the eves of his contemporaries. “he madman” secluded in his laboratory, mixin pot t 
cared infinitely more for science than poison plants or change a Dr. Jekyll to a Mr. Hyd 
for mankind.” Again the scientist in essence a man forced into sech mn Dy an en 
appeared as the antisocial agent ment which refused to listen to ideas. It was said that 
cloaked in mystery desiring “‘too much scientist's mental wanderings down un} vn path 
knowledge at the expense of the social heresy—so he was condemned a nad n 
heart.” Because this man’s thinking Naturally this social ostracism raises ing ind in 
deviated from the norm he was condemned as a menace cases rebellion. Even today, Campbel pot t, ( 
Shakespeare had ex] plained it very s imply, * he thinks man who dares have an idea foreign to the accepted 1 
too much: such men are dangerous.” is an “odd ball or px hap egghea Ih nly aiff 
In the 1870s. Jules Verne began writing about a ence between the genius and the ot that ¢ 
fictional character called Captain Nero. Vern put him genius sold his idea. Remember thi e “crackpots” who 
in an underwater craft not too dissimilar fromthe talked about a trip to the moon? 
“Nautilus” designed by Robert Fulton 70 years previ Until recently, stories about science and _ scientist 
ously l'o power his “submarine.” Verne thought ot were written by journalists and professional writ« not 
using an electric storage battery. Batteries had been men of the labs Campbell asks: Who can truly 1 
Known for some time; but as a marine power source stand the emotions, beliefs and daily frustrations of th 
Verne’s idea was umique. Capt. Nero died in his sub people aside from those who must experience 
marine; England congratulated Verne for his sens of Modern science fiction satisfies the ippetite of th t 
humor and imagination. Twenty Thousand Leagues vision, and approaches th if dea. It’s th 
Under the Sea was amusing “science fiction,”’ and could of tomorrow for the dreamer of today. Mavyb ith th 
F be nothing more. So the delighted readers thought, importance of scientific achievements penetrating m 
bought, and enjoved ind more circles of society th tist 
I'wo more fictional men of science soon came into necr will gain his rightful pla ne fict 
promuncnce and—you guessed it—werc portrayed in’ history 
Social evils. ‘They were Dr. Jekyll and Mr. Hyde by Robert A. Ji 
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NATIONAL OIL SEAL LOGBOOK 


Unique triple-lip National 
Syntech seals bearings 
“underground” in rugged 
disc harrow application 


4 


Low cost, easily installed 
Excludes dirt, mud and water 
Ideal for permanently lubricated bearings 
Effective after 4,000 test hours 


The Triple-Lip Syntech seal, pioneered by National, provides a 
new standard of bearing protection for equipment operating in severe 
dust, dirt, mud and water conditions. 


The seal is rugged and extremely simple in design. It consists of three 
identical synthetic rubber sealing members bonded to metal washers and 
enclosed in a rigid steel outer case. Use of the “straight” Syntech 

sections keeps torque low, simplifies flush lubrication, and permits the 
seal to accept a high degree of runout and misalignment where needed. 


For complete information, call your National Applications Engineer 
or write direct 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Van Wert, Ohio, Redwood City 

and Downey, California 


Use Reader Service Card For More Information 
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Important Gearmotor 
Announcement 


Western Gear now 
marketing own line 
of gearmotors, prod- 
ucts of 25 years of 
proved and preferred 
production for 
major motor 
manufacturers. 


Western Gear Corporati 
announces the design, manufacture 

TYPE M 

and marketing of its line of 


StraitLine integral and all-motor 
gearmotors 


HP and from 9 t . RPM 


The § 
combines 


preferred 


25 years of manufacture 


major motor manufacturer 


Western Gear ha iesigned 


its line of gearmotor it 
the 
This 


parts inventory 


“building block" principle 


results 


Standardization, and in a 
degree of interchangeability 
Motor packages and gear set 
easily interchanged, and 


changed simply and quickly, right 


in the field 


StraitLine gearmotors, both 


integral and all-motor, are 


available 


ae im liatea 
for immediate deliver 


in a wide variety of ize 


reductions, 


Glenn Maime « Western Gear Corporation 
P.O. Box 182 « Lynwood, California PE 


oy are companion products Please send me information on StraitLine Gearmotors. 
packages changed easily and 


See your Western Gear 
Man in all principal 
cities about StraitLine 
gearmotors. 
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BULLETIN 
ry 
Precision alignment; balanced treat to ensure extra 
farge inepection cap that elmminates removing end bale for mapections 
L ~=features proved throug! 
TYPE 
Utmost compactness is the first obvious advantage of the Western Gear ee : 
integral gearmotor. Other Superior points include: shank-type pinion that — 
provides maximum strength and concentricity;' precision-machined adapter 
- foreign materials out; wide bearing spacing allowing maximum overhung loads. | 2 
through Western Gear's 
; ; - district sales offices, represent- 
different speeds or motor packages arise in the field. “ name 
j ‘ title 
The difference is reliahility” Since [R88 se03 
company 
ENGINEERS AND MANUFACTURERS city state 


(One ofa series of reports on more 
- effective use of flexible hose. 


HOW TO DESIGN MOVING CONNECTIONS 


... for conveying liquids and gases to get maximum service life 


The secret of successful use of flexible 
metal hose for moving connections can 
be summed up quite simply in two im- 
portant rules: 

1. Do not torque the hose 


2. Avoid sharp bends 


By keeping these rules in mind, it is 
easy to design moving connections that 
will meet every requirement for effec- 
tiveness and long life. 

Torque 

A metal hose connector is subjected to 
torque either by twisting in installa- 
tion or by twisting on flexure. 
in installation can usually be forestalled 
by specifying a union or a floating 
fl: inge assembly. 
I'wisting on flexure can be prevented 
by designing the installation so that 
Hexing takes place in one plane 

Figures 1 and 2 show commonly en 


Twisting 


at one end of the hose 


from flexible metal hose 


countered cases of installations which 
cause torque in flexure and how they 
can be prevented. 


Sharp Bends 

A few of the many ways that metal 
hose connections can be subjected to 
sharp bends are shown in Figure 3 
along with the recommended installa- 
tion for the same type of motion. Bend 
radii should be governed by the metal 
hose manufacturer's specifications. 

In some cases where design restric- 
tions make the “right” installation im- 
practical, a guard of interlocked hose 
over the connector will reduce the se- 
verity of bends and prolong hose life. 


What Kind of Hose? 
Selection of hose and material 
should be made with the help of a 


Flexon Metal Hose Design Guide. This 
is a 36-page booklet that, for the first 
time, 4 the mystery out of metal 
hose and presents authoritative, de- 
tailed information on such subjects as 
—fundamentals of metal hose. . . 
to select metal hose . installation 
guides . . . typical examples of appli 
cation problems . . . corrosion data . . . 
fitting data . . . plus complete specifi- 
cations for all types of Flexon corru- 
gated and convoluted hose. 

You'll find the Flexon Metal Hose 
line to be the most complete offered 
by any manufacturer. And it is backed 
by manufac turing and application 
know-how second to none. This is evi- 
denced by the Flexon Metal Hose De 
sign Guide. Be sure and ask for a copy, 
today. There’s no obligation. 


how 


Fig. 3—Typical examples of the type of connections in which recurring sharp 
bends occur and how they can be prevented. 


Fig. 1—Typical application in which 
twisting in flexure can be present and 
how to avoid it. 


WRONG 


Fig. 2—If flexing takes place in more 
than one plane, the hose will be twisted 
in flexure. 


TRAVEL =~ 


+ —TRAVEL 


‘| Flexonies “........ 


1351 S. THIRD AVENUE 


HOSE DIVISION 
G-39 


* MAYWOOD, ILLINOIS 


In Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
Also Manufacturers of Rubber and Metal Hose Assemblies * Expansion Joints * Aircraft Components 


10 Use Reader Service Card For More Information 
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LINK-BELT COMPANY 
Branch Stores and Distributors in All Principal Cities. Export Office 
South Africa, Springs 


Product 


RESISTANCE TO TENSILE STRESS is achieved with properly heat- 
treated, accurately machined side bars made of premium steel 
and fitted with properly hardened pins, bushings, rollers 


STRENGTH OF CHAIN IN MOTION 


results 


from such refine 
ments as pitch-hole preparation, micro-finish of parts, spec 
processing of side bars, pre-lubrication, rigid quality control 


Why LINK-BELT roller chain 
takes stresses in stride 


tough-service drives and conveyors, 


Link-Belt 
precision steel roller chain consistently delivers 
le That's 


O° 


longet 


because its greater dynamic 


strength withstands the starting shock and centrifugal 


loads of severe operation. 


Reports from users prove the effectiveness of Link- 


Belt’s manufacturing extras that add to greater dy- 


namic strength. Shot-peened rollers give greater fa- 
tigue life and ability to withstand impact lock-type 
bushings end a common cause of chain stiffness 
pre-stressing provides uniform load distribution 
closer heat-treat control insures uniformity 

For complete information get in touch with your 
nearby Link-Belt office. 


ROLLER CHAIN AND SPROCKETS 


Executive Offices, Prudential Plaza, Chicago 1 


E-ngimecring March 31, 1958 


. Canada, Scarboro (Toronto 14 Australia, Marrickville 


Representatives Throughout the World 


See Our Exhibit, Design Engineering Show, Chicago, April 14-17, Booths Nos. 983-987 
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: To static strength ...add dynamic strength 


BFGoodrich 


B. F. Goodrich Rivnuts -the only 
one-piece blind fasteners 


with threads 


If you have a fastening problem, solve it the easy way—with 
B.F.Goodrich Rivnuts. One man can install Rivnuts from one 
side of the work. It takes only a few seconds—speeds assembly and 
cuts costs as much as 50 to 90% depending upon the application. 

Rivnuts are stronger, too, because they provide at least 6 clean 
threads, even in thin sheet metal. By eliminating welding, 
tapping and cleaning, B.F.Goodrich Rivnuts eliminate costly 
steps in production and straighten out assembly lines. 

Rivnuts come in a variety of types, sizes and materials to 
solve your specific fastening problem, whether you are work- 
ing with sheet metal, wood or plastic. For complete infor- 
mation, send for the free Rivnut Demonstrator. It shows with 
motion how Rivnuts fasten to and with. Write: B.F.Goodrich 
Aviation Products, a division of The B.F.Goodrich Company, 
Dept. PE-38, Akron, Ohio. 


Rivnuts provide at least 6 clean threads in one simple operation 


1 Rivnut is threaded onto 2 Rivnut is inserted—head 
pull-up stud of a manual firmly against work — tool 
or pneumatic heading tool. at right angles to work. 


3 Tool lever operates pull- 4 After upset, Rivnut threads 
up stud, forming a bulge are still clean and intact 
in the Rivnut shank. ready for screw attachment. 


B. E Goodrich aviation products 
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Selecting a molding compound 


How fast is fast? 


When you choose a general-purpose 
phenolic molding compound, how 
much emphasis should you place on 
fast cure? 

If it’s speed you want, you can get 
it—with Durez 265 Black. Cures on the 
order of 12 seconds have been run 
consistently. 

But let’s look at cure speed another 
way: what happens if a phenolic cures 
too fast? Plunger speed, mold closing 
time, depth of draw, flow requirements 
—all impose minimum time limits which 
vary with the job. 

Then, too, as the cycle gets shorter, 
batch-to-batch consistency becomes 
more critical. A 10° variation in cure 
speed at 12 seconds means only 1.2 
seconds leeway between a good piece 
and a reject. 

(We should mention that with Durez 
265 you don’t have to worry about 
consistency, even at this fast cure rate. 
Its uniformity is carefully controlled to 
insure reproducible results.) 

Doesn't it make sense to be sure to 
choose a molding compound to do 
what you want it to do, rather than 
solely for the sake of a few seconds’ 
press time? 

Many think so. That's why we also 
stress Durez 791, 792, and 260 Blacks. 
Why so many? To give you best results 
under a host of varied conditions: 791 
for greatest versatility; 792 for best di- 
mensional stability; and 260 for easiest 
machinability 

If you'd like to examine for yourself 
the broad spectrum of properties you 


can get with these general-purpose 


compounds, just check the coupon now 
for data sheets. 
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Fire-retardant prepreg 
Now you can meet the most exacting 
requirements for reinforced plastic 
parts that must be strong, tough, and 
flame-retardant. 

You get these properties in a new 
prepreg, made with Hetron” polyes- 
ter, that eliminates weighing, mixing, 
and pouring of resin in your plant. 

This material provides exceptionally 
high tensile, flexural, and impact 


strengths; smooth glossy surface; and 
excellent wet-strength retention. It is 
self-extinguishing without the use of 
additives. 


The drapable sheet conforms to com- 
plex curvatures, facilitating layup. It is 
supplied in rolls up to 60 yards long, 
which have shelf life of six months or 
more under normal storage conditions. 

For a list of manufacturers of pre- 
preg materials, write us. For data on 
the Hetron resins with which they are 
made, check the coupon. 


Storage batteries that turn somersaults 
—and even do barrel rolls—create an 


For more information on Durez materials mentioned above, 


Fire-retardant prepreg 
Phenolic battery plugs 


~ 


4 


out-of-usual application for phenolics 

These stunting batteries provide ig- 
nition and emergency power for mili- 
tary planes 
problem: how to vent the cells without 
losing electrolyte when a pilot puts his 
plane into a loop 


They also pose a design 


The answer: a vent with a lead- 
weighted valve that pops shut as the 
battery tilts to a predetermined angle, 
then opens as it returns to level 

Except for the lead weight and one 
rubber grommet, all parts of the vent 
plug are made of Durez phenolic 
Molded-in threads and valve parts hold 
close tolerances to prevent leakage and 
pertorm within tightly defined limits of 
ult, gas pressure, and force of gravity 

This ts just one example of the versa- 
tility you command when you design 
with Durez phenolics. Your molder can 
help you put this versatility to work 


check here 


Hetron polyester resins (technical data file) 


samples, please use business letterhead.) 


General-purpose phenolic molding compounds (data sheets ) 


| Clip and mail to us with your name, title, company address. (When requesting 


PLASTICS DIVISION 


HOOKER ELECTROCHEMICAL COMPANY 


1503 Walck Road, North Tonawanda, N. Y. 
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HOW )YNAMATIC Drives Provide 


infinitely Adjustable Speed 
with AC Power 


Dynamatic Ajusto-Spede® and Dyna- 
spede® Drives operate from an alter- 
nating current power source and are 
infinitely adjustable from zero RPM 
to full output speed. Accurate control 
of output speed is obtained by varying 
the current in a single field coil. 


Each Dynamatic Drive consists of a 
constant speed AC motor and an eddy- 
current coupling. Torque developed 
in the motor is transmitted through 
the coupling by electromagnetic at- 
traction between its driving and driven 
members. 


The driving member, or drum (1), is 
mounted on the end of the motor 
shaft and surrounds the rotor, or 
driven member (3). The drum is free 
to rotate independently of the rotor 
until current is applied to the sta- 
tionary field coil (2). 


1. Input Drum 
Assembly 

2. Stationary 
Field Assembly 

3. Output Rotor 
Assembly 


As the field coil is excited, mag- 
netic lines of force emanate from 
the field coil and flow through the 
rotor and drum as indicated by 
arrows in cross-section illustration 
(A). Poles on the rotor adjacent to the 
smooth drum concentrate the lines of 
force into localized areas of “high flux” 
density in the drum’s inner surface, 
shown in illustration (B). As the drum 
rotates about the rotor, these high flux 
areas sweep the inner surface of the 
drum, causing a variation of flux den- 
sity that generates an eddy-current field 
in the drum’s inner surface. Magnetic 
attraction between this eddy-current 


field and the rotor poles causes the 
rotor to rotate with the drum. 


The torque transmitted from the drum 
to the rotor varies with the current 
applied to the field coil and with the 
“slip”, or difference in speeds between 
the drum and rotor. Speed control 
with eddy-current equipment is ob- 
tained with a control system that ad- 
justs field coil current to deliver the 
required torque at the desired slip. 


The control systems used with Dyna- 
matic Eddy-Current Equipment oper- 
ate on alternating current and require 
no special power source. Because of 
the low power required for field coil 
excitation, rectifying of field coil cur- 
rent is easily accomplished electroni- 
cally. Expensive motor-generator sets 
are not required. 


The control features available with 
Dynamatic Eddy-Current Equipment 
include constant speed regulation, ac- 
celeration control, torque regulation, 
cascading of multiple units, inching 
and threading, and numerous others 
as required by individual applications. 
Dynamatic Eddy-Current Equipment 
is ideally suited to automatic control. 


Send for your copy of Bulletin D-582 which gives detailed 
information on Dynamatic Eddy-Current Equipment. 


EATON 
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DYNAMATIC DIVISION 


MANUFACTURING COMPANY 
CLEVELAND, OHIO 


A 


Flow of magnetic lines of force through 
rotor, drum, and stationary field. 


B FIELD COU 


Concentration of magnetic lines of force 
by the rotor poles. 


TYPICAL TORQUE CURVES 


x 


8 


gar mOTOR TORQUE 


| | 

200 800 1000 700 » bn 

Typical torque curves show torque af 

various values of excitation. The hori- 

zontal line is rated motor torque. 


The electronic control systems used with 
Dynamatic Eddy-Current Equipment do 
not require a special power source or 
motor-generator sets. 


Product Mau 


— 
| — 2 
om 


NOW: Higher strength costs you less! Specify TENZALOY*, the self-aging aluminum 


alloy that needs no heat treatment! TENZALOY is a corrosion resistant aluminum alloy that ages 
_ at room temperatures, gives high strength properties superior to those normally obtained only by 
solution treating, quenching and artificial aging. And these properties are stable, proved by con- 
; clusive test data taken over a ten year period. No special foundry techniques are required. No 
fluxes. Castability is excellent with sand cast and plaster molds, and many permanent molds. 
TENZALOY will not“ grow”. It takes a brilliant polish and anodizes clear white. Write for TENZALOY 
Bulletin No. 103 or call one of Federated’s 22 sales offices. Federated Metals Division, 120 Broadway, 


New York 5. In Canada: Federated Metals Canada, Ltd., Toronto and Montreal. 


FEDERATED METALS DIVISION OF 


*TENZALOY is one of a complete range of Federated aluminum casting alloys. These and hun- 
dreds of other quality controlled non-ferrous metal products are produced in the 11 plants of the 
Federated Metals Division. 
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Features of the new 
TORRINGTON DRAWN CUP 
ROLLER BEARING 


e rollers end-guided at pitch line (A) 


e shaft-riding retainer (B) designed 
to permit lubricant circulation 


e high capacity in small cross 
section (C) 


e long pregreased life 

e efficient at high speeds 
* mounted by press fit 

« simple housing design 


e low unit cost 


clesiggn 
neering 


show 


INTRODUCING 


a new low-cost precision roller bearing... 


THE TORRINGTON DRAWN CUP 
ROLLER BEARING 


For the first time, the advantages of drawn cup outer race construction are avail- 
able in a precision roller bearing. 

This compact, lightweight bearing consists of spherical end needle rollers, a 
one-piece hardened steel retainer and case-hardened thin-section outer race. De- 
signed to run on a hardened shaft or with an inner race, this new series takes a 
press fit ina simple housing without snap-rings or shoulders. 

Highly efficient roller guidance and lubrication are outstanding features. The 
shaft-riding retainer contacts the roller ends at the pitch line where guidance can 
be obtained with the least effort. The design provides ample storage for lubricant 
and promotes its circulation. 

These features make the new bearing particularly suited to applications requir- 
ing compactness with precision, high-speed endurance or long pregreased life. 

For information on sizes now available and for application assistance, call on 
our Engineering Department or write for the new bulletin, “Torrington Drawn 
Cup Roller Bearings.” THe TORRINGTON COMPANY, Torrington, Conn. — and 
South Bend, Ind. 


TORRINGTON BEARINGS 


District Offices and Distributors in Principal Cities of United States and Canada 


NEEDLE + SPHERICAL ROLLER + TAPERED ROLLER + CYLINDRICAL ROLLER + THRUST + BALL + NEEDLE ROLLERS 
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Other Outstanding 

Shell Industrial Lubricants 

Shell Tellus Oils—for closed hydraulic 
systems 

Shell Alvania Grease —mulli-purpose in- 
dustrial grease 

Shell Turbo Oils —for utility, industrial 
and marine turbines 

Shell Rimula Oils—for heavy-duty diesel 
engines 

Shell Talona R Oil 40 — anti-wear crank- 
case oil for diesel locomotives 

Shell Dromus Oils—soluble culling oils 
for high-production metal working 

Shell Voluta Oils —for high-speed 
quenching with maximum stability 


SHELL MACOMA OIL 


Product Engineering 


March 31, 


1955 


matter 


Its performance and name 
are the same around the world 


Shell Macoma Oils are premium 
quality, fortified extreme pressure gear 
oils. They provide superior high-load- 
carrying capacity and are particularly 
effective where overloading, severe 
shock-loading or general heavy-duty 
conditions exist 

Macoma®* Oils have these added 
built-in benefits: excellent resistance 
to oxidation, great adhesiveness, rapid 
separation from water. They are non- 


corrosive, non-foaming and have high 
stability in storage 


The world-wide availability 
Macoma Oils is assurance that you 
customers abroad will get the 
performance from your equipmen 
that vour domestic customers rely 
upon. For complete specifications 
write Shell Oil Company, 50 West 
SOth St., New York 20, N. Y. or 100 
Bush St., San Francisco 6, California 
*Registered Trademark 
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tt moved... 
Timken-Detroit 
can it! 


New lightweight... Fabricated steel brake 
shoes weigh many pounds less than cast shoes. Binding 
or freezing up is eliminated because double web 
construction permits limited area fit 
with one piece cam rollers. Wear areas of 
the webs are heat treated for long life. 


Unit-mounted ... All brake 
parts are mounted on the spider 
for compactness. Efficiency is higher 
and correct cam shaft alignment is 
assured with close coupled cam 
shaft and chamber bracket.* 


“‘P” SERIES POWER BRAKES 


designed for heavy-duty automotive service 


Here is a brake that gives longer, trouble-free service “Econo-liners” are tapered to provide greatest thick- 


for trucks, trailers, and all types of industrial and ness where greatest lining wear occurs. 

road equipment. These heavy-duty “P” Series Brakes A constant-life “S” type cam assures uniform ap- 

are easy to maintain in service. Simplicity of design is plication of brake shoes for maximum control and 

the keynote— with brake, air chamber, and cam shaft immediate response. Brake adjustments are quick 

all mounted as a unit. with easily accessible slack-adjusters. Long wearing 
The outstanding features of the Timken-Detroit nylon bushings assure smooth operation with mini- 

“P” Series Brakes give increased economy and per- mum maintenance. 

formance. Operating temperatures are lower and lin- “P” Series Power Brakes are available in a com- 

ing life longer because open-type spiders assure good plete range of capacities and sizes to fit every operat- 


internal ventilation and rapid cooling. Timken-Detroit ing requirement. 


*P” Series Brakes are also available with inboord chamber mounting for special applications. 


Another .. Rockwell Spring 


and Axie Co. 


S A BRAKE DIVISION 
Ashtabula, Ohio 


For every industrial, agricultural or automotive 
application where braking is required! 
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PHOTOGRAPHED ACTUAL SIZE 
BALL CIRCLE DIAMETER: 


Me inch. 


WORLD’S SMALLEST ball/bearing SCREW SOLVES 
CRITICAL MINIATURE POSITIONING/CONTROL PROBLEMS 


An unprecedented achievement in minimum size and 
screw fixed—nut travels 


weight—maximum efficiency, dependability and ser- 


vice life for ultra-precise controls. 


NUT TRAVELS: When rotary motion is applied to the screw, It's another first from Saginaw—and the = smaller 
the b/b nut glides clong the oxis of the screw on roll- 


ing steel balls, converting rotary force and motion to linear possibilities it opens up for improved precise, 
force and motion with 4/5 less torque than ocme screws. 


motors and gear boxes. /t's so 


you can position components 
electrical and electronic controls are within .0005 inch per inch of travel 


rial limited only by your imagination! Radar It's so dependable, you can rely on re- 
V4 nut fixed—screw travels tuners, missile and rocket guidance and markably long service life even in adverse 
Kee 2 = telemetering systems, automatic switch- environments 
gear, electronic machinery controls are 
just a few of the applications where this You will find our 1958 Engineering Data 
J new miniature Saginaw b/b Screw will Book extremely helpful in planning 
solve critical positioning / control problems. applications, or experienced Saginaw 
SCREW TRAVELS: When rotary motion is applied to the It's so compact and light, you can save engineers will gladly make specific re- 
b b nut, the screw glides clong its longitudinal! axis on substantially on space and weight. It's so commendations without obligation Just 
rolling steel balls, converting rotary force and motion to # ( oOo 
lineor force and motion with unprecedented efficiency, efficient, (over 90 Yo) you can use much phone, write or mail the handy coupon 


See our display booth #434 at the Design Er 


SEND TODAY FOR FREE 36-PAGE 
ENGINEERING DATA BOOK... . 


or see our section in Sweet's Product Design File 


gineering She 


Saginaw Steering Gear Division ae 


General Motors Corporation 


b b Screw and Spline Operation 


Dept. 7 PER, Saginaw, Michigan 
(by Please send new engineering data book on Saginaw b b Screws and 


Splines to 


|) we 


COMPANY TITLE 


ADDRESS 
SAGINAW STELRING GEAR 


DIVISION OF GENERAL 


MUTORS e SAGINAW, MICHIGAN . 
WORLD'S LARGEST PRODUCER OF BALL BEARING SCREWS AND SPLINES 


city ZONt 
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Problem-Solving Products from Republic 


MEET REQUIREMENTS FOR DEPENDABILITY, 
STRENGTH, ECONOMY, CLOSE TOLERANCE 


+ 


U.S. Axle shafts and connecting 
links made from Republic Alloy 
Steel assure dependability in 
operation of Euclid TS-24 twin- 
power scrapers. 


REPUBLIC ALLOY STEELS ADD DEPENDABILITY, 
TOUGHNESS, STRENGTH, QUALITY TO A PRES- 
TIGE PRODUCT. Axle shafts and connecting links 
produced by The U.S. Axle Company, Inc., Pottstown, 
Pennsylvania, are known throughout the world for 
their extra stamina to withstand emergencies as well 
as everyday use. 

To maintain their reputation for quality and depend- 
ability, U.S. Axle specifies only the finest materials, 
including Republic 4300 series hot rolled Alloy Steels. 

These finest of steels provide the high strength, 
toughness, shock-resistance, and abrasion-resistance 
values needed to withstand the severe service to which 
the shafts and links are subjected. Alloy Steel's uniform 
response to heat treatment gives these parts hard sur- 
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faces around tough cores, providing maximum resist- 
ance to abrasion, friction, and wear. 

In Republic Alloy Steels you will find the highest 
strength values—plus an exceptionally high strength- 
to-weight ratio that permits the design of thinner sec- 
tions to save weight and hold down size without any 
sacrifice of needed strength. 

Specify Republic Alloy Steels to insure safety, to 
extend equipment life, to cut maintenance and replace- 
ment costs. Specify Republic Alloy Steels where strength 
and toughness must resist heavy-duty roughness. We 
offer you the services of our experienced field metal- 
lurgists to help you get the most from these versatile 
steels at the lowest possible cost. The coupon is your 
invitation to their services. 
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REPUBLIC DIE-FORM MEANS ECONOMY. This new 
fabricating process can save you | out of 3 tons 
of steel. The automotive transmission shoft, 
shown at left, proves the point. Using Die-Form, 
200 tons of cold finished blanks produced parts 

. formerly requiring 300 tons. Die-Form is a new 
method of cold forming hot rolled carbon, alloy, 
or stainless steel bars into multi-diameter blanks 
ready for final machining. It permits major sov- 
ings in time, material, and money in mass pro- 
duced, multi-diameter machine shafts. Since Die 

. Form closely approximates the final part, only 

finishing cuts and/or grinding are required for 
completion. Scrap loss is minimized — production 
rate increased. Send coupon for booklet 
describing the advantages of this new process 


REPUBLIC ENDURO STAINLESS STEEL BARS provide a machine finish that 
looks as good as a ground finish. That's the performance report from 
machine operators at Sealol Corporation, Providence, Rhode Island. The 
company uses Free-Machining ENDURO bars in manufacturing mechanical 
shaft seals for application on fuel tankers, and in the aircraft, petroleum, 
food and chemical industries. The Sealol machine operators also report that 
they like the machinability of ENDURO bars—the fine surface finish, the 
accuracy of section, the uniform soundness, the ability of ENDURO to hold 
close tolerances. Send coupon for complete facts on Free-Machining ENDURO 
Stainless Steel Bars. 


REPUBLIC ELECTRUNITE’ MECHANICAL TUBING meets al! close tolerance 
requirements for new automotive pump (above). The unusual ductility, uni 
formity, and workability of ELECTRUNITE Mechanical Tubing also meets the 
performance requirements of this hydraulic power pump designed and 
assembled by Thompson Products, Inc., Cleveland, Ohio. Will-O-Hill Indus- 
tries, Inc., Willoughby, Ohio, subcontractor and specialist in close tolerance 
tubular stampings, cut “%s-inch diameter ELECTRUNITE into units 2% 
inches long. Each unit is rolled to form a slight groove in the center, and 
bent to an angle of exactly 150°. Both ends are subsequently bent in a die, 
held to a tolerance of + .0005 inches and finished to an O.D. to + .0003 
inches. Republic Engineers will work with you in solving precision problems 
and reducing costs with ELECTRUNITE Mechanical Tubing. Send coupon today. 


REPUBLIC 
STEEL 


Woldi Wideat Range 
of Standard. Steels anid 
Stack Produclgé 
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REPUBLIC STEEL CORPORATION 

DEPT. PE -5292 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Send more information on 
OD Die-Form O ENDURO Stainless Steel Bars 
O ELECTRUNITE Mechanical Tubing 


O Have an Alloy Metallurgist call 


Name 


Company—_ 


Address_— 


City 


! 
| 
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WITH 


BAKELITE 


BRAND 


PLASTICS 


Join other designers who use these materials 
to achieve better products at lower cost 


Better products at Jower cost is the best way to beat the profit 
squeeze. These applications are only typical of the countless 
opportunities available to you with BAKELITE Brand Plastics. 
Whether yours is a consumer, industrial or a military design 
problem, you have a wide selection of plastics of the highest 
quality —plastics with an exciting range of properties —at the 
most attractive price scale ever. 

So—don’t make a design decision until you have explored 
the proven advantages of BAKELITE Brand Plastics and Resins 
—advantages that can in many cases offer you color, shape and 
finish in one fast operation. Write Dept. PE-48 for technical 
literature, today. 


BAKELITE COMPANY WILL HELP YOU. Technical representatives 
—who combine years of intensive training and field experience 
are available to discuss your special design problems. Their 


recommendations are backed by one of the largest plastic research 
laboratories in the world. 


IMPACT STYRENES 
POLVETHYLENES 
C-t!i STYRENES 
PHENOLICS 
STYXENES 
EPOXIES 

VINYLS 


Products of 


scuff-resistant fir 
‘le with the variety of BAKELITE Brand Vinyls. See how 
they can work for better products at better ts. BAKELITE Brand 
Vinyls have improved the design of upholstery shioning and 


coverings 


BAKELITE Brand STYRENE...2 sinks 
from 1 sheet...in 1 fast operation 
Patented dual sink insert converts a kitchen sink 


into a double sink. It is vacuum formed trom a 
styrene sheet made trom BAKELITE Brand TMD 
2155. BAKELITE Brand Styrene was chosen after 
other plastics tested failed to give the “deep-draw 
characteristic required. TMD-2155 is lightweight 
yet assures high impact strength. It is available in a 


wide range of colors that resist hot, soapy water 
Other types of BAKELITE Brand Styrenes offer excel 
lent design properties for refrigerator door liners 
sight glasses, beverage servers, battery cases and 
more. WRITE FOR TECHNICAL LITERATURI 
Styrene sheeting extruded by Jet Specialty Plastics 
Company, Inc., Los Angeles, California 


BAKELITE Brand VINYL RESIN is used to make 
“paint that looks like leather and wears like iron’ 
This patented “Armorhide®” coating protects and enhances the 
appearance 
textured 


ot world-renowned IBM mputers With an attractive 


Sh D ver the iting excellence 


chemical and corrosion-resistant paints and ting 


used on storage tanks— flood control dams— navy destroyers 


“Armorhide"” coating supplied by J. L. Armitage 
Company. Write for technical literature. 


Visit the Bakelite Exhibit at the Design and 
Engineering Show at Chicago, Illinois 


Corporation 


BAKELITE COMPANY, Division of Union Carbide Corporation, 30 East 42nd Street, New York 17, N. Y 
The terms BAKELITE and UNION CARBIDE are registered trade-marks of UCC 
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Three more nationally known 


manufacturers select Mueller Brass Co. 


Forgeable Bearing Alloys for vital 


components of their products 


In ever-increasing numbers, Mueller Brass Co. specialized alloys are being specified by manufacturers of top- 


quality products. In a series of continuing advertisements, we have presented case histories of successful applica- 
tions, to which we now add three more distinguished companies who are incorporating Mueller Brass Co. 


U. S. Instrument Corporation, Charlottesville, Va., selected 
abrasive-resistant Mueller bronze alloy bushings for their 
remorkable telephone selector switches after exhaustive 
tests of many materials. A vital communications link on 
today's U. S. Naval vessels, these sound-powered telephone 
circuits must meet rigid Navy performance-standards. 
Such phones, for example, must have selector switches which 
are capable of rotating for a minimum of 50,000 torturous 
cycles . . . 360° clockwise, followed by 360° counter- 
clockwise. In addition, the “O" ring must still form a water- 
tight seal AT THE END OF THE TEST! Of the many tested, 
a Mueller Brass Co. special manganese bronze alloy was 
the best one meeting these rigid specifications. 


There were other important reasons why these bushings 
were chosen by U. S. Instrument Corporation for this 
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forgeable bearing alloys in their products to meet the demands of widely divergent operating conditions. 


U. S. INSTRUMENT 
CORPORATION 


application. Resistance to abrasive action against the 
rubber “O" ring was a prime one . . . then, too, the stem 
assembly suffered severe pounding through the action of 
the indexing mechanism which, prior to the use of the Mueller 
Brass Co. alloy, caused repeated seizure of the component 
parts. In this particular application, the part was fabricated 
on an automatic screw machine rather than produced as a 
forging. The versatility of Mueller Brass Co. alloys makes 
them readily adaptable to the most economical method of 
fabrication dependent upon the size, shape, and end-use 
requirements of the part. 


In commenting on the success of this port, U. S. Instrument 
Corporation praised the alloy for its tensile strength 
(ordinary brasses could not withstand the 2000 ft. Ib. 
impacts without deformation), for its machinability and 
corrosion-resistance. 


MUELLER BRASS CO. 
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HARLEY-DAVIDSON 
MOTOR CO. 


Harley-Davidson motorcycles (made in Milwaukee, Wis- 
consin) have, since 1903, enjoyed a world famous reputa- 
tion for economical, reliable transportation. These versatile 
machines are ideally suited for pleasure, for commercial or 


business use, as well as the grueling demands of law en- employs Mueller Brass Co. bronze alloy forgings in the form 
forcement work. Harley-Davidsons boast a dependable of rocker-arm bearing caps. Subjected to violent temper- 
engine . . . one which can roll up an astounding mileage ature changes, fast starts and stops and road shock, Mueller 
record with little or no care. The painstaking selection of forgings are proving again and again that they have the 
every engine component is one important reason for this ability necessary to withstand almost any punishment . . 
reliability. The new twin-cylinder Harley-Davidson 74 OHV and still provide unfailing service. 


JACOBSEN MFG. CO. 


Jacobsen Mfg. Co., Racine, Wisconsin, was among the first to produce a 
practical power mower for home use. That was more than 35 years ago! 
Today, Jacobsen power-mower dependability is evident itself in more than 
a dozen gleaming new models such as the popular Pacer, Lawn Queen, 
Manor and others. One of the most reliable components in the always 
dependable Jacobsen hi-torque engine is a Mueller Brass Co. connecting 
rod forged from special bronze alloy. Jacobsen mowers with Mueller-forged 
connecting rods are called upon by some commercial users to operate as 
much as 8 hours daily, 6 days a week .. . perhaps as much as 2000 hours 
a year. In searing summer temperatures, thru hours of constant operation, the 
high uniform strength of Mueller bronze forgings constantly withstands 
pounding and vibration with the same conspicuous success as in its many 
other applications. 


@ WRITE TODAY FOR THE 
ENGINEERING MANUAL YOU NEED 


Mueller Brass Co. Forgings 


Why not investigate these specialized alloys for your own Engineering Manvol H-58565 
products. We welcome your inquiries. Our engineering staff 

will be happy to make specific recommendations. Both on Tuf Stuf Aluminum Bronze Alloys 
the proper alloy and the best method of fabrication to Engineering Monvol H-58563 
meet your needs . . . exactly. Our engineering manuals “600” Series Bearing Alloys 
show many, many examples of how Americon manufacturers Engineering Manual FM-3000 


have used these alloys to great advantage. 
Copper Base Alloys in Rod Form 
Engineering Manval FM-3010 


POR FT H U R O N 2 M A N 
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Strength On an island off the coast of Green- 


land, you can find the remnants of three large 
meteorites which the Eskimos have named “The 
Tent,” “The Woman” and “The Dog.” Only about 
one half of the meteorite mass remains, because native 
warriors and craftsmen worked for untold centuries 
to rip away pieces of the heaven-sent alloy for vital 
weapons and tools. So it is today, that man first turns 
to steel when he needs a versatile metal of great 
strength. 

If strength were the only consideration of the de- 
signer, his job would be simple: pick the strongest 
steel he can afford for the job. But invariably, he is 
enmeshed in a spider’s web of other problems. He 
needs varying amounts of corrosion resistance, tough- 
ness, weldability, fatigue or wear resistance, forma- 
bility. To cap it, he is asked to choose from a vast 
range of different steels, at different prices, with dif- 
ferent combinations of properties. Then come the 


added complications of heat treating, and the fact 
that production techniques may have a profound 
effect on several important properties of the steel he 
has chosen. 

But underlying all this, one fact remains: In theory, 
there is one best steel for any application. When you 
know the performance requirements and the cost 
problems, when you are intimately familiar with all 
the properties of all the available steels, you can 
usually settle on one that will result neither in over- 
design nor underdesign. And you are almost certain 
to find that steel in the great family of USS Design 
Steels, a selection unmatched by any other producer 
in the world. 

For careful design, when cost is a problem, the se- 
lection of the best steel should be made by a skilled 
metallurgist—either on your staff or ours. Write 
United States Steel, 525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. 


United States Steel Corporation « American Steel & Wire « Columbia-Geneva Steel « National Tube U it d St t St | 
Tennessee Coal & Iron « United States Stee! Supply « United States Stee! Export Company ni e a es ee 
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Lower Left Problem: Several of the stop logs fabricated by 


Montreal Locomotive Works for the St. I iwrence Seaway's St 
Lambert Lock had to be made extra-strong to withstand greater 
water pressure than typical of the 


of handling and inter: hangeability with the ther logs. they couldn't 
be made larger. Solution Logs were made of USS Man-Ten Steel 


one of several USS High Strength Steels. Kenefit MAN-TEN logs 


are much stronger, but have same weight and size as regular stop logs 


Lower Middle Problem: On a lift truck 


every pound of weight 
forward of the wheels ; 


educes load capacity. Solution Clark Equip 


ment Co. designed lift truck carriage assembly from USS **T-1" 


other locks. But to insure ease 


Constructional 
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ADHESIVES / 


CUT COSTS, IMPROVE DESIGN AND 
PERFORMANCE WITH R/M PRODUCTS 


Send for free copy of R/M Bulletin No. 700. Contains full information 
on Ray-BOND adhesives, protective coatings and sealers. 


Adhesives Depart Raybestos-M 


Bridgeport, Conn. 


Bonding printed 
circuits 


Bonding synthetic foam 
to metal in auto armrest 


Casting compound for 
electrical applications 


The number of new places you can use 
adhesives today is growing faster than 
ever. With new bonding techniques and 
modern Ray-BOND adhesives, you can de- 
sign reduced fastening time and costs into 
a variety of applications never before 
possible. 

R/M Ray-Bonb adhesives are of two 
different types—thermosetting and ther- 
moplastic. They are available in different 
degrees of viscosity—for either spraying 
or painting. They give top performance 
under the most severe operating conditions 


For these and 1001 
other applications 
—New R/M 
Ray-BOND 
Adhesives 


| A 


Mechanical Packings 
and Gaskets 


Abrasive and 


Brake Blocks, Linings 
Diamond Wheels 


and Clutch Facings 


\ 
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For special requirements R/M will tailor special adhesives ...to meet your individual needs. 


Bonding “Tefion" to 
steel 


—withstand temperature extremes rang- 
ing from -80° to +700°F. 

Whether or not you have yet considered 
bonding, sealing, casting or coating in your 
Own operations, talk to an R/M engineer 
about new Ray-BonD adhesives. Over 20 
years’ pioneering in the production of 
bonded assemblies and the manufacture 
of adhesives and coatings has given Ray- 
bestos-Manhattan a wealth of knowledge 
and experience that could well help you 
find new ways to improve your product 
and cut your production costs. 


> 
Industrial Industrial and Conveyor 
Drive Belts 1 Automotive Hose 1! Belts 
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SPECIALISTS IN ASBESTOS, RUBBER, 
SINTERED METAL, ENGINEERED PLASTICS 


Complete information on pack- 
ings shown and many others ts 
given in free booklet. Send for 


packincs / 


it today. 
i ol Packing Division, Raybestos- 
J Manhattan, Inc. 


Passaic, N.J. 


RM Valve Stem Packings are available in many formulations for varied needs. 


Close fit, long wear 
with R/M valve stem packings 


You get the benefit of R/M’s long experience as a leader in the 
packing industry when you select valve stem packings made by 
Raybestos-Manhattan. R/M engineers, working in superb labora- 
tories, have perfected or can perfect packings to meet your most 
exacting requirements, whether you are coping with extremes of 
temperature, extremes of pressure, or corrosive materials. 
Corrosive materials, for example, do not harm R/M “Teflon”* 
valve stem packings. These packings, supplied in wedge type, angu- 
lar type, and solid unit rings, are ideal for all kinds of valve stems. 
They will give you outstanding performance in equipment handling 
acids, alkalies or solvents. They are recommended for slow-moving 
reciprocating rods on measuring and blending equipment. 
Whatever your packing needs, feel free to call on R/M 
*A Du Pont trademark 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J. ¢ Bridgeport, Conn. « Manheim, Pa. « Paramount, Calif. e No. Charleston, S.C 
Crawfordsville, Ind. e Neenah, Wis. « Peterborough, Ontario, Canada 


Write today for free booklet 


shown: full details on a wide 
RUBBER variety of industrial rubber 
products 


Manhattan Rubber Division, 
Raybestos-Manhattan, Inc. 
Passaic, N.J. 


eter eee ere eee 


R/M Poly-V Drive, 
more power—less space 


No other belt drive delivers as much power in as /ittle space as 
R/M’s patented Poly-V* Drive. Poly-V's single 
V-ribbed belt runs on grooved sheaves to mate precisely with belt 
ribs ... gives the drive twice the tractive surface to deliver up to 
50°, more power in the same space as a V-belt drive—or equal 
power in as little as 24 the space! This means less shaft overhang 
.a more compact, lighter drive. Single unit design eliminates 
belt matching problems, helps maintain constant pitch diameter 
and speed ratios from no load to /uli load. Just two cross sections 
of Poly-V Belt meet every heavy duty drive design requirement! 
R/M specialists will work with you wherever you need Poly-\ 
Drives, flat transmission or V-belt drives, conveyor belts, hose, 
molded or other rubber products 
*Poly-V is a registered Raybestos-Manhattan trademark. 


endless parallel 


| ial 
Rubber Lined and I Sintered Metal I Asbestos 1 Industrial ! Tefion Tape, Packings I Engineered Molded 
Covered Equipment | Friction Elements ‘I Textiles | Adhesives | Sheets, Rods, Tubes | Rubber and Plastics 
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KLIXON KX4 Hermetic Switches 


help DOUGLAS "Buddy Store” convert 
any airplane to tanker 


Douglas Aircraft’s Buddy Store, an in-flight refueling system 
secured to bomb racks of any airplane, quickly converts it to an 
aerial tanker. Reliability in the face of sometimes severe environ- 
mental conditions is, of course, paramount in the operation of this 
“tanker kit.” 

To help insure dependable operation, Douglas selected KLIXON 
KX4 hermetic switches as integral parts of the Buddy Store elec- 
trical system. 

Among the critical functions of the several KLIXON KX4’s in the 
Buddy Store are: indicating to the pilot of the receiving plane that 
refueling can begin, and controlling retraction of the fuel hose when 
the operation is completed. 

Manufactured to exacting tolerances, the KLIXON KX4 switch 
has been fully approved under MS 24456 (USAF). 

KLIXON K X4 hermetically sealed switches are enclosed in a strong 
steel case capable of withstanding heavy impact and compression 
loads. True hermetic sealing is achieved with a metal “wave type”’ 
diaphragm at the actuating lever, providing precision switching un- 
affected by all environmental conditions. 

Many types of standard actuation are available, or we'll be pleased 
to design special packaging to meet the requirements of your appli- 
cation. 


Cutoway View 


Basic KX4 KX4 with KX4 with KX4 with KX4 with 
Sine Switch leaf actuctor roller-plunger octuator roller-leaf actuator roller-leaf actuator 


Western manufacturers — refer 


Controls Corporation, Souther METALS & CONTROLS CORPORATION 


Colt. Office ... 232 North Loke Spencer Thermostat Division 3803 Forest Street, Attleboro, Mass. 
Avenue, Pasadena, California. 


Telephone Ryan 1-4288. LIxoO 
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TRUFLEX 


Cutaway view of Federal Pacific's new circuit breaker showing TRUFLEX parts 


Federal Pacific Chooses 
‘ Thermostat Metal Assemblies 
for new Circuit Breaker 


In designing its AB circuit breakers, Federal Pacific Here’s why: 
. . . @ Trufl rts and assemblies are engineered to 
Electric, like more and more manufacturers, turned to 


your specification made with precision and 
General Plate for TRUFLEX Thermostat Metal Assem- meni. ready for installation 
blies. Here’s the reaction of C. A. Schmidt, Manager of @ This eliminates the need for you to carry out 
Federal Pacific’s Products Department: onli 
“The TRUFLEX Thermostat Metal Assemblies in our new brating operations are not necessary when you 


: : use TRUFLEX parts 
AB breaker equipment have more than proven their de- 


@ If you prefer to make your own parts, TRUFLEX 
pendability and we are more than satisfied with the per- metals are available in extra long coils or flat 
strips manulactured to exact speci 

formance of these TRUFLEX components. 


General Plate manufactures these TRUFLEX Assem- 
blies to Federal Pacific’s exacting specifications and 
every piece is a duplicate of the original. Today General 
Plate makes TRUFLEX parts and assemblies for hundreds 
of manufacturers who have found that TRUFLEX means 
better control, indication and compensation of tempera- 
ture in a wide range of products. 


You can profit by using General Plate clad metal 


METALS & CONTROLS [4] CORPORATION 


General Plate Division 1003 Forest Street, Attleboro, Mass. 


FIELD OFFICES: NEW YORK * CHICAGO * DETROIT * INDIANAPOLIS * MILWAUKEE *® PASADENA 
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Get hydraulic service 


at your DENISON branch office 


1. BRING US YOUR PROBLEM... 2. WE'LL DEVELOP YOUR CIRCUIT... 


whatever hydraulic problem has you stumped. A the most efficient hydraulic circuit to handle your 
trained Denison Hydraulic Specialist is ready to sit specific needs. We can do this while you wait. 
down with you and analyze your problem. 


3. PICK OUT WHAT YOU NEED... 4. TAKE HOME YOUR COMPLETE 
right off the shelf — from Denison’s complete stock HYDRAULIC SYSTEM... 
of hydraulic pumps, motors, valves and controls to ready to go to work for you! Complete hydraulic 
5000 psi. circuit drawings and hydraulic parts are “‘under your 


arm” in a complete package. 


Denison and Denison HydrOllics ore registered 


CALL ANY OF THESE DENISON STOCKING BRANCHES: 
DENISON ENGINEERING DIVISION 


DE | ISON American Brake Shoe Co. 


aL 444. 565 North Prairie Ave. 912 South Woodward Avenue 2501 Bartlett Street 5530 State Road 
Hawthorne, California Birminghom, Michigan Houston 6, Texas Cleveland 34, Ohio 


e CHICAGO ATLANTA NEWARK COLUMBUS 
HYDRAULIC PRESSES +« PUMPS 7000 West 63rd St. 309 East Poces Ferry Rd, N.E. 315 Central Avenve 1160 Dublin Rood 
MOTORS «+ CONTROLS Chicago 38, Iilinois Atlanta 6, Georgia Clark, New Jersey Columbus 16, Ohio 
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cool metal for hot planes 


For jet and rocket aircraft engines, wings and surfaces that 
are subject to extreme conditions of heat, friction and corrosion, 
where the metal must stand up... design it, improve it and 


protect it with McLOUTH STAINLESS STEEL. 


specify 


Mc LOUTH STAINLESS 


GH VUVAtLIT Y 
for aircraft 


~ MANUFACTURERS OF STAINLESS AND CARBON STEELS 


McLoutyn Stee. CorporaTioN MICHIGAN 
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Are Your Contacts 


Costing You Too 


A close examination of the contacts you now use 
in the manufacture of your equipment may turn 
up unexpected ways to cut costs. Mallory con- 
tact specialists are fully qualified to do just that 
for you —to make a critical analysis of your con- 
tact problem and advise you of the best design to 
solve that problem. 


When you put this long experience in contact 
alloys and contact design engineering to work, 
you can get maximum mileage from your contact 
dollars. You'll be calling on the kind of ex- 
perience that has already served and saved for 
many manufacturers. 


When the Mallory engineer looks over your 
specifications, tolerances may be broadened, 
machining operations simplified, and perform- 
ance specifications met or improved. He'll in- 
vestigate service requirements; a more economi- 
cal alloy for contact or backing may serve the 
needs. He'll consult with you on design: for best 
combination of cost and performance of contacts, 
backing member and assembly. 


Mallory is equipped to fabricate complete sub- 
assemblies for you in their modern, well equipped 
plant —often at lower total cost than when you 
purchase components from separate sources. 


This consultation with a Mallory contact spe- 
cialist could be the key to important savings for 
you. Write, or call —today. 


Expect more...get more from 


Serving Industry with These Products: PR. MALLORY & CO. Inc. 4 
Electromechanical— Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical— Capacitors * Mercury and Zinc-Carbon Batteries A L L O be 
Metallurgical —Contacts * Special Metals * Welding Materials 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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' Magnet wire for 1000 F and above ... 


is being developed in research labs on both East 

and West Coasts 

From Permaluster, Inc., 2012 Burbank Blvd., Bur 
bank, Calif., comes news of an anodized aluminum 
wire for use at 1000 F, and copper-nickel wire coated 
with anodized aluminum, which will stand 3650 I 
In both cases, says company, the coating is flexible 
cnough to permit winding in coils 

At Secon Metals Corp., Intervale St., White 
Plains, N. Y., two types of insulating coatings for 
magnet wire have been developed. One, an “organic 


bonded refractory,” is suitable for use at 700 to SOO! 
(he other, a “special ceramic insulation,” is rated 
at 1000 F for continuous use, and may soon be avail 
able with a rating of 1500 F. Both coatings are ap 
plied to copper wire, and may ilso be used on “an 
other metal or alloy which ha equal or better high 
temperature characteristic lhev are not suggested 
for use on aluminum 

For information on anodized aluminum magne 
wire aimed at the moderate-temperature rang 


to 600 ee PE—Mar. 17 p 17 


Fused quartz can be forged to shape . . . 


opening the way for more complex designs and 
Amersil Diy 


Previously available as a 


saving material at the same time, savs 
of Englehard Industries 
rule only in standard cvlindrical ingots, fused quartz 
can now be offered in forged rods, cubes, briquets 
ind prisms, can even be formed into such shapes a 


guided-missile cones (see photograph). Development 


is mace pos ible by a new fusing proc that pi 
duces a more uniform quartz with | thermal strain 
[he new material is mu h mor idapt ible to ft 1g 
Amersil finds, than conventional fi quart ind it 
tains the characteristic opt an helectric prop 
ti ind) provid even bett urface finish and 


istince to thermal shock 


Forged domes, rods, and prisms can be made from new-type fused quartz. Amersil is suggesting them for use as fur 
nace windows; and in optical, electrical, electronic, and aircraft parts 
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some only 4 in. dia. and } in. high—have been 
developed by Sonotone Corp., Elmsford, N. Y. These 
are sealed, sintered-plate nickel-cadmium cells with 
an open-circuit voltage of 1.3. In the 1-in.-by-3-in 
size, rated capacity is about 150 ma-hr, and the price 
$1 to $1.50, depending on quantity. The smallest 
size (4 by 4 in.), now in pilot production, has not yet 
been given a commercial price, but is expected to 
cost less than $2. According to Sonotone, these cells 
have unusually long life. In tests, they've gone 


through 2,000 to 3,000 charging cycles without any 


and the opportunities it offers in product design, 
1D. J. Davis, Ford Vice President, told the Detroit 
Chapter of the SAE, “our interest today is in moving 
metal, not removing it.” 

By taking advantage of the newer cold-forming 
techniques, he pointed out, it is not only possible to 
save material, but also to improve markedly the 
properties of finished parts—tensile, fatigue, and vield 
strength, surface finish, and the like. (For one 
example, see item below.) 

At Ford, a machined piston pin that withstood 
less than 20,000 evcles in a fatigue test, was able to 


Better tapped holes .. . 


are promised by a roll-forming process that fits 
right in with the principle noted above. Here, one of 
the big advantages of “moving metal instead of re 
moving it’ is that blind holes can be tapped all the 
way to the bottom since no clearance for chips is 
needed. Key to the process is a tapping tool, de 


veloped by Besley-Welles, Corp., which is to be dis- 


A new adhesive .. . 


that’s thinned with water, but air-dries to a 
water-clear film that’s “waterproof, resistant to gaso- 
line, oils, fungi, weak alkalis and acids,”’ and an auto- 
motive rust-preventive coating that also dries in air 
to “resist heat, gasoline, oils, and greases,”’ are intro- 
duced by Corrosion Ltd., Portman Sq., London, W.1 

The adhesive, said to “stick anything to any 
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Miniature rechargeable batteries .. . 


Spotlighting a major trend in metalworking .. . 


appreciable change in their capacity or performance 

Where can they be used? Rockets and missiles are, 
of course, an obvious possibility. Sonotone suggests 
that such a batterv, charged by a solar-energy con 
verter, would give almost unlimited service life. How- 
ever, Sonotone can also make these in larger sizes, 
ind believes that they should have a number of in 
\ cell the size of a standard D cell, 
for instance, could supply 24 to 3 amp-hr of current, 
ind would have a peak discharge current of at least 
70 amp to a one-volt end point 


dustrial uses 


take more than 50,000 cycles when designed for and 
made by cold extrusion 

Cold-head- 
But Davis 
dates the quickening of interest in such processes as 
cold rolling and extrusion from World War II, and 
believes cold forming is only now coming into its 


Cold working is not, of course, new 
ing and stamping are old in the industry 


own as new lubricants, die design and materials 
make it possible to extend these processes to a far 
wider range of parts. “We can expect,” he says, “to 
see the rolling process applied to an ever-greater 


variety of splines and other shapes.” 


played publicly for the first time at the ASTE show 
in May. B-W calls it the “X-Press” tap, and says the 
threads it produces in such metals as aluminum, 


brass and leaded steel are considerably stronger than 
conventional threads because the metal is swaged, 


and thus “moved” into shape (see item above), 


rather than being cut 


thing,” 
Ltd. calls it Polybond. 


Is an emulsion-type compound. Corrosion 


Ihe automotive coating, Glopane Neverust, is 
“applied by normal painting methods,” and has “‘very 
good heat resistance, thus allowing it to be applied 
to engine parts, exhaust manifolds and _ pipes.” 


ARG 
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Today’s Car: The Large and Small of It 


US Registration of New Foreign Cars is . . « 80 is Small-car Penetration of 
Still Increasing Fast. . . US Market 
Total, Brit All 1957 1956 
Year All Makes Volks Jaguar MG Renavit Metro Ford Others Units Penetration, % Units Penetration, ® 


1957" 210,491 64,242 3,664 13,495 22,586 11,791 17,062 77,650 Jan 9564 2.2 5389 1.2 
1956 98,187 50,011 3,685 6,044 11,013 7,145 4,230 13,209 Feb. 9515 22 5475 1.3 
1955 58,465 28,907 3,573 3,001 778 6,808 2,189 Mar. 14990 2.6 6627 1.2 
1954 32,403 6,334 3,365 3,454 155 7,018 1,622 10,445 Apr. 15898 29 8086 14 
1953 28,961 1,237 3,914 6,606 110 3,644 13,450 May 16725 30 8373 15 
1952 29, 299 601 3,349 7,449 374 3,854 10,672 June 16552 3.2 942) 17 
1951 20,828 390 1,702 3,790 777 3,508 10,66! July 20415 38 8646 16 
1950..... 16,336 157 912 1,576 1,551 1,869 10,271 Aug. 20163 4) 9136 16 
1949 12,251 2 157 823 1,346 5,087 4,836 Sept. 21087 43 7515 17 
1948 16,133 860 15,273 Oct. 22017 47 9875 23 
Nov 18377 45 888) 2.2 
"Automotive News Dec 21645 42 10766 2.1 
They’re Saying in Detroit . . . 
cnginecrs a chan to integrate new 
... that Ford and GM are about to bring out small cars. Rumors impr vemente tahoe on a desion 
put the cars on the market in the second half of 1959—wheelbase: Because completely new production 
about 100 in., cost: about $1500. Ford, GM neither confirm nor deny. lines would have to be built, prod 
tion men would be free of the need 
Derroir—For years now the small How big a whoosh are the small to ytilize existing machinery: — th 
car, both imported and domestic, has — cars making? vould give machine builders a new 
been growing in popularity in Amer Imports in 1957 were over 21! purt, and new materials and proce 
ica. The market for the 1958 models, 000, compared with about might finall me into their own in 
sputtering for the standard-size car, in 1956. American Motors has put all th itomobil 
has started out fast for its low-priced its eggs in the Rambler basket and Industry might even go all the way 
cousins. The Rambler is the onlv US _ has a gratifying sales increase to sh ind produce the small, sturdy, econ 
car to increase its market penetration — for it Most important! the boon omv car needed to replace the dw 
over previous years in small cars has continued and even jing public — tr imsportation of ou 
Ihe rise of the small car is a market iccelerated in the face of the general rowded cit 
ing reality that no one—designer, pro decline But marketing theories (even those 
duction worker, salesman, executive, The impact of these facts is not lost pl ipported by statistical 
id man—can argue with. The market on the Big Three, and some obser dence) have been known to fall on 
for the large US car is still verv much suggest there is a relationship between their faces. The most recent theon 
in existence, but the small car mart the plans of the US car makers and to which all of the large companit 
provides the most hope for the car Volkswagen’s abandonment of th ubscribed, involved a three-vear cycl 
selling future idea to build or assemble cars in An f buying. It assumed that each he 
Imported small cars are not de ica hold gets used to paying a tain 
signed for obsolescence, so they are Other observers conclude that the umount each month for the car, and 


likely to be kept longer than standard small car is about to have its da that when the final payment 1s mad 


sized American cars. Because so few giving credence to the rumor that the car owner is ready to buv a new 


Volkswagens are traded-in in the US some of the Big Three have such a model and perpetuate his indebtec 
second-hand models must be imported =a! pretty well along in development ness. Because new cars are generall 


to satisfy demand. Thus, total number paid off in three vears, the three-vear 


of small cars on the road is greater CNSREERING CPPORTUNITY evcle of buving seemed to be full 
than individual vearly production and Bringing out a completely new ca ustifice 

imports indicate. Parts for small cars in a completely new class offers un Based on that theory, the aut 
is one of the most lucrative areas in — precedented opportunities of engineer mobile industry looked to 1955 

the trade, and, of course, the longer a ing and design. New advancements in — banner vear, one that would match 
car stays in service the more parts it the established cars generally have exceed the 74 million car les of 
will need been added rather than designed 1955. Ford undoubtedly considered 
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deciding to bring out 
in 1955, at a cost of a 
Unveiling the Edsel in 


the theory in 
the Edsel linc 
quarter-billion 
midsummer was calculated to steal a 
march on the rest of the industry, to 
establish the 
petition moved in 


hen 


poimting, the rest of the industry con 


newcomer before com 


sales proved disap 


cluded gleefully that Ford had made 
i whopping mistake, though not ever 
body agreed on what the mistake was 
Some pointed to Edsel styling, others 
of nature by 


to some obscure law 


which Ford could be successful only 


with low-priced cars, still others said 
that people would not buy the Edsel 
until they could see what the competi 
had to offer. More realistically, 


Edsel sales portended a year of low 


tion 


iles for the entire industry. 


At the 


opposite direction had been constantly 


same time, a trend in the 


growing. The stubborn survival of the 
6-cvlinder engine, accounting for more 
than a third of sales in the low-price 
field, 
economy of operation, suggesting that 
take a 


indicated a definite interest in 


willing to 


Nov 


drivers would be 
smaller car to get it (PI 
109). 

A number of European cars had 
roads. If 


carrving coals to Newcastle, 


ippeared on the American 
this was 
Volkswagen was making moncy at it 
Vhe European car makers were clamor 


ing fora slice ot the American pic 


THE MAGIC NUMBER 


Big Three manufacturers of low 
priced cars agree the small-car trend 
would be significant if sales reached 
500,000 units in a_ seven-to-cight 
million-car market—about 7% of total 
car sales; and automobile men are as 
jealous of percentages as they are of 


total One 
that a figure as low as 5‘ 


sales. executive suggested 
would be 
“interesting.” 

Predictions of total sales for 1958 
have been scaled down from the rose 
tinted figures quoted at the beginning 
of the model year, until the industry 
has given up predicting altogether 
Barring radical changes in the econ 
omy, a 5-million-car year seems all 
that can be hoped for, a view backed 
by cost trimming and overhead reduc 
Result: even engineers are un- 


certain of their jobs around Detroit. 


hon 


If we assume this figure to be sub 
stantially Ford might feel 
pushed toward a small car if small-car 


correct, 
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sales for the current year were as low 
as 250,000; the other companies would 
only need 100,000 more. 
that 


soon, 


these limits 
reached and not to 
this market to 
American and foreign independents, 
lord and GM have started marketing 
of small cars produced by their own 
Chrvsler, 


Vhree without a foreign make 


In expectation 
might be 


abandon potential 


forcign subsidiaries lone of 


the Big 


of its own, is reported looking for a 
tic-in with an independent abroad 


WHY THE SMALL CAR? 
Nlany 


more than one cai 


carownmg families own 
one of which satis 
fics the need to keep up with the 
Joneses, the other or others are “per 
sonal” or “work” cars, bought to pro 
vide transportation for one or two per 
SOnS. 

Second cars being strictly utilitarian, 
economy in their first cost and in then 
operation are as important as thev are 
in the purchase of a punch press or a 
truck. is the 
cars in a family increases, desirabilit 


And 


owners, too, like 


In addition, number of 


turns into an cconomic necessity 
of course, one-car 
low costs. 


ability, and the 


COnVCTHCHCe, mancuve! 
“sporty look.” 

HOW SMALL IS SMALL? 
Why is Volkswagen the 


scller among foreign cars in spite of 


largest 


its less-than-attractive exterior? Natur 
ally, being there first helps, but per 
haps what helps even more is that the 
Volkswagen is so small—without being 
flimsv—that it automatically proclaims 
its state of second car, indirectly sup 
porting the need for status, which 
largely determines size of the common 
American car. 

The trend to the 
vet stabilized itself; a number of what 
might be called intermediate cars arc 
enjoving some popularity. Many arc 
Demand for the Volks 


wagen far exceeds the supply; in De 


small car has not 


substitutes 


troit delivery is promised in eighteen 
months, and second-hand Volkswagens 
sell at a threc 
hundred “new” 


premium of two or 


dollars above the 
pl ce, 
Other intermediate 


famihes buy them and, too, 


reasons for the 
Curs; 1 
families the 


number of small 


intermediate as a first car; and there 
irc still some who consider the really 
small cars overgrown tovs, in contrast 
to the big cars 

Ihe trend is to the smallest car 
that can be built with a substantial feel 
It was un- 
doubtedly this reason that prompted 
its field 


ind start marketing a car with a 100 


of security and sturdiness 


American Motors to reverse 
in. wheelbase, following the very satis 
factory sales performance of its British 
built Metropolitan 


Navy Qualifying Air Reservists as Missileers 


Fietp, N. Y.—The 
Navy has given missile qualifications 
to its first squadron of Air Reservists, 
under a program started almost a vea 


ago. 

Purpose of the program, instituted 
by Rear Admiral Howard Caldwell, 
chief of the Naval Air Re 


servists, is to familiarize weekend pilots 


nation’s 


with advancing technological develop 
ments. 
About a 
undergone the two-week missile course 
conducted at Navv’s Ordnance ‘Test 
Station, Chincoteaque, Va. The men 
fly P-2V Neptunes armed with Fair 
New York’s VP 
834 squadron was first to qualify 
According to Capt. James H. New 
ell, commander of the Flovd Bennett 
NAR group, reservists take class in 


dozen squadrons 


child Petrel missiles 


Product Engineering 


struction during regular meetings, then 
await assignments to the NOTS base 
in Virginia. He explained that the 
Petrel is 3800-Ib 
guided by homing radar. It has been 
phased out of production but is still 
operational. 
Although — the 
Navv officials 
achievements will pay off. 
Capt. Newell emphasized 
missile training is 
Virginia; classroom instruction is at 
l‘lovd Bennett. He said all members 
of the Neptune just the 
missileer, are acquainted with the op 


iir-to-surface missile 


program is costly, 


believe qualification 
that 
conducted in 


crew, not 


crational details. The fliers use a special 
missile 
Bureau of Naval Ordnance in con 
junction with the National Bureau of 
Standards. 


training developed by the 
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Educators Ask Industry 
for Manpower 


Derroir—Industry’s cooperation in 
providing university instructors was 
requested here by Dr. C. B. Hilberry, 
President of Wavne State U., and 
Fr. C. J. Steiner, President of the 
of Detroit. 

I'r. Steiner declared ther 


need to integrate the miniature world 


is urgent 


of the university with the community 


In an industrial society like ours, he 
said, integration with industry is es 
pecially important At the student 


level, integration is partially obtained 
through cooperative education—a sys 
tem in which the student spends part 
of his time in school, part in industry 
or business 

[his cooperation would be extended 
to the faculty bv the 


Teachers 


new program 
then 
time in industry, part at the university 


This woukd serve not only to provid 


would spend part of 


universities with scarce teaching help, 
but would permit the periodic 
return of top industrial and business 


also 


personnel to the campus refreshing 
their outlook and keeping them abreast 
of new developments 

Both Fr. Steiner and Dr 
that the 


to engineering and 


Hilberr 
limited 
but 


busi 


said program is not 
Scicnices, 
ficlds as 


should extend to such 


ness administration, accounting and 
law. This would provide program for 


all levels of industrv and education 


Machines to Cut 
200 Times Faster 


Machining speeds of 60,000 to 100, 


OOO surtace feet a minute are possible, 


Lockheed engineers believe, and 
thev've sold their ideas to the Ai 
Force. Under a new contract, Lock 


heed is to “evaluate the applicability 
of ultra high machining speeds to the 
fabrication of airframe components of 


hard difficult to 


materials.”” Lockheed plans to start 


and machine 


by using explosive charges to achieve 


the necessary tool velocities PI 
Jan. 6,58, p. 56). Tests already show 
that heat-treated 4340 steel can be 


cut at 162,000 sfm, and that, above a 
tool 
temperature will drop rather than risc 


“critical machining velocity,” 


March 31, 
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Pint-sized Teleprinter Gets Tryout 


New Yorx—Western Union ‘Ick 
graph Co. is testing a new, miniature 
teleprinter that may eventually replac 
standard-size units now in_ service 
Called the “Mite.” for Miniaturize: 
Integrated ‘Tclegraph Equipment, th 
complete unit weighs only 12 Ib and 
is smaller than a portable typewriter 

Regarded by experts as one of th 
most significant advances in printing 
telegraphy in many years, the machin 


can perform the operation a 


the much larger conventional tel 
printer, yet it contains no extecnsi 
miniaturization of components, 
a more simplified design approach 

lo get high-speed operation with 
a minimum of high-speed mechanical 
operations required a new approach 
to the method of getting 64 mechan 
ical positions from the five intelligenc« 
One ot 
the unique applications here is of th 
In the illustration below 
end of the 


the other end is attached to a weight 


pulses in the start-stop code 


simple pulley 


if onc string is fixed and 
1 4 in. movement of any pulley in a 
vertical direction will move the weight 
one inch. If each pulley is moved a 
different distance, the weight can be 
moved to any one of five different pos! 
tions, depending on which pulley is 
moved. If each pulley is moved from 
its resting position twice the distance 
that the previous pulley travels, and 
if from one to five pulleys are moved 
at the same time, they will provide 32 
evenly spaced positions of the weight 
for all of the possible combinations 
of pulleys, moved or not moved 


If a strip of tvpe was substitutce 


8 bys.. 

The 8-sided cylinder with 8 characters per 
side. This gives the 64 possible characters 
and functions, two are letters and figures 


1958 


Large-and-small of it 


shows standa:d tel we ghing 100 


Mite 


printer 
lb, compared to 12 Ip 
girls hands. In 
new designed on building 


held 
easily in production as 
sembly unit 
block basis, is expected to cost much less 


than standard machines 


for the would make 


clementar 


weight, if 
haracter positioning 

ind motion is reduced 
letters in the forn 


characters long and 


he pac 
by arranging the 


of a rectangle 5S 


+ characters high and using two co 
ordinate motions. Then, the space | 
further reduced bv folding the rec 
tangle into a half evlinder 8 character 
long and with 4 faces and converting 
the linear coordinating motion 
to choose on f the fou up m 
down positions of the rectangle t 
rotary motion ip to ISO deg 
With in S-sided t lind 
characters long mall hind 
comodates the 64 characters of stand 


ird teleprinter type 


Designed bi Peleprinte ( | 
Paramus. N. ].. the machine operat 
up to 100 words pr nin but fut 
models irc expected to ope ite 
200 words per min if th 
ire fed to the machine simultan 
It has a place in communication 
ices and in certain computer ippl 
tions, but is not designed to compet 


with high-speed unit 


| 


| 
— 
> 
> 


WASHINGTON NOTES: 


THE ENGINEERING WEEK 


Of Military R&D, Outer Space, 


Rivalries, Projects 


WasHincron—By and large the mili 
tary has made no major changes in its 
research structures during the past six 
months of public inspection of its 
R&D programs 

This is by no means accidental. In 
fact, the military wants its 
left alone. Naturally, all the 
would like to have more money, but 
each wants to continue to handle its 
And each dis 
effects of 


research 


SCTVICeS 


own research programs 
harmful 
service squabbling 
Without question, the big item for 
the military these days is outet space. 


counts any inter 


Each service has its own pet projects, 
and each is fearful of being shunted 
into a secondary rol 


if not allowed to 
enter the space experiment derby 


THE COST 


how much 


Just the military is 
spending on projects pointed at outer 
space is difficult to pin down. Rea 
son is that most of the work—engine 
development, fuels, guidance, etc.— 
has double ipplication. It could wind 
up in general missile weaponry, lim 
ited-warfare hardware or in an outer 
space vehicle. Basic research, in par 
ticular, is hard to pin a label on 

Best estimates right now, however. 
ire that the military will spend around 
$2.3 million for science and weapons 
the this fiscal 
For fiscal 1959—starting Julv 1 
the figure is estimated to climb to 
iround $2.7 billion. But. 
undertaken, 
a moon shoot or 


geared for space age 


Veal 


any new 


major projects such as 


reconnaisance satel 


lite, would add millions to the esti 
mate 

Roughly, the figures break down to 
$1.4 billion this vear to be 
spent on ballistic-missile development 
and $900 million for satellites, rocket 


Next 


lunb to 


around 


tudies 
estimated to ¢ 
billion on missile deve lopment and $1] 
billion for satellite ind basi 


tudies 


CHENCS ind basic veul 


spending 1 $1.7 


eTIgiiic 


Admittedly, however, the estimate 
will surels 
But it is 
much 
the Department of De 
okay to any 
with a 
outer-space project. Air Force ha 
its X-15 spaceflight project for 
And, the other 
ipplicable to 
But, the big 


1 shoot t 


ire on the low side h 
be swelled bevond this level 


impossible to sav, by how 


not given the 


ihe id new 


had 


tine 


project 


doled out 


AIR FORCE & NAVY VS. ARMY 


has a lot of r 
own military 


Each service isons 


why its missions calls for 


The Armvy’s claim 


ommunication, 


space experiments 
rests on. its recon 
But, th« 
overlapped by both Ait 
| OTCC ind N V\ 

And Nav 


ing its 


nissance and mapping roles 
Sathic Teas iT¢ 
idds a clincher by claim 
navigation needs make space 


Also claim 


that most of earth’s surface 


experiments a must 


water 


No film producer he . 


giving Na 
than Ann 
The Air | 
space is merely 
flight missions 
The Department of Defense 
office Advanced Research Pr 
Agency, will settle the 
the services. But, until project 
seTVICES d ng 


que tion 


ippri ved, th 
scale lobbving job It will lik 


1 few more months, too, before 


ok VS any 


project 


ALL SERVICES HAVE MANPOWER SHORTAG 


One factor the servic 
rentine 


echt now there is a st 


R & D EMPHASIS ON MAN 
For the 


future, the 


hifts in 


William Wagenseil, director of industrial systems and controls, Hughes Aircraft while 
Co., examines tapes and products they produce simultaneously in the company’s yroiects of the 
new tape-controlled production line in Los Angeles. Hughes, working with 
machine-tool builder Kerney & Trecker, has a tape-controlled line turning out 
parts for electronic armament-control systems for interceptors. One operator 
handles the entire line, loading and changing the tapes as needed. Hughes’ line 
has transfer bed carrying parts past three horizontal machines: miller, drill and 
boring machine. Miller's head can move in three axes, and the work may be 
rotated 360°. Boring machine has a boring bar set te the proper dimension 
automatically by signals from tape. Drill has a horizontal-drum magazine that 
carries 20 different size drills, taps, or other tools, each in its own Spindle 


pushing ahead 
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iter 
new 
al 
full 
\ RPA 
agree about : 
R  ortage of 
fied scientists to run the nation 
And in WOT nt pa pre 
F ect going to tax th tuation even 
For the next ten veat th 
Pentagon sees a bidding for talent in 
ich field prop n. guidan 
electron et If space x<periment 
’ ire divorced from the militarv as Con 
Pe gress and mam itists want, th 
nanpower problem will be even more 
icute 
MEE the moon or space recon 
satellites—are till to be 
some definite ph \l 
eS tudy will be made of human behavior 
ind reaction relative t pa flight 
tacular 
A study is underway to determin 
how th he irt ontrols th = A 
to the bod Object of the research 
umed at building the same type of 
tem into th fuel vstem for m ; 
Me 
On another front, the 1 
a re trving to dope out how the br 
nemors Th vould | idapted f 
mechanical infor ition-st 
the re th 
future, the ser ( iI 
t new in 
‘ con t limites Val 
using aj id d 
earch to find a bett 
in a ) terra, 
ten that irc more I¢ J 
ubject to jamming, and 
4] 
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READER TO EDITOR 


Lost—3 Zeros 


lo the Editor: 

During recent months your maga- 
zine has aroused my constantly increas 
ing admiration. As a result, | suppose 
I have come to expect perfection. It 
was, therefore, with something of a 
of the 
“over 70 tons of 


shock that I read on page 
Mar, 17 issue that 
barbed wire were produced in 1956,” 
I should think the King ranch alone 
that much. Didn't 
70.000 tons? 


uses you 
I note, also, on page 87 of the same 
and in 

Since 


when did a diesel engine cease to be 


issue a reference to “diesel 


ternalcombustion engines.” 
in internal-combustion engine? Sure, 
But remember 
Lord loveth, he 

H. Linsiey 
Hawthorne, N. |] 


I'm picking on you. 
that the 
chasteneth 


whom 


¢ The correct barbed wire production fig 
1956 is 69,901 tons. The King 
barbed wire for 35 


ure for 


ranch hasn't used 


vears—they use exclusively 


Ed 


woven wire 


Inventors, Rally ‘Round 
lo the Editor: 

The article, Individual 
Keb. 24, p. 32) read in con 
with “Why We Need to 
Dec. 16, p. 24) and the five 
discussions of patents in Points of 
View (Dec. 16, p. 40) all indicate 
\ccomplishment through Invention. 


Inven 
tion,” 
junction 


Know” 


Results via individual invention. as 
William J. Kroll, 


ire obtained by persons who are in 


explained by D1 
ventive, nonconformists, with pioneer 


instincts and strong imaginative con 


They cannot be inventive if 


cepts 
torced to conform to the unimagina- 
tive procedures of the design or de 
velopment groups as now organized 


for efhcient 


changes, 


processing of design 
combinations, 
Nor is a salarv sufficient o1 


just 


design 
i morally 
incentive for stimulating inven 
tion, because the salary can be termi- 


nated decides the 


when someon 
inventor is persona non grata due to 
his “eccentricity.” 

Certainly, there must be a_ few 
engineering managements that under 


stand this “fact of life” as well as Dr. 
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Kroll, or am I an optimist? If there 
are such managements, I would like 
to know which and where they are 
because I am one inventive engineer 
with plenty of training, background 


and experience who did not become 


sterile, but did quit, in the sense of 
not staying in a “conformist’’ group. 

Having spent a few years as a sales 
engineer, I would welcome a “drawing 
account” and “commission” to accom 
plish additional results via invention, 
1s applied to any specific mechanical 
problem. W. E. Greene 
Angeles, Calif 


Los 


Minutes, Not Hours 


lo the Editor 


It was indeed a pleasure to see 


Coal 
Irom a slightly prej 


our continuous Borer on 


Marc h 3 cove! 


udiced viewpoint—it 


youl 


was a most ex 
Your artist did a 
fine job. On page 5, however, you 


cellent illustration. 


mention the continuous boret iS mim 
Actually 


more, pel 


ing 6 tons of coal per hour. 


it mines that much, and 


C. M. Granam 
Goodman Manufacturing Co. 
e And our thanks to all the 
ilso spotted our error.—Fd 


others who 


Requirements for Engineers 
l'o the Editor: 

If engineers were all limited special 
ists like the butcher, the baker. the 
candlestick maker and the man 

their tub, Mr. Harrison (Jan 
20, p. 24; Mar. 17, p. 61) would have 


a pomt im suggesting that engineers 


who 
nace 


be licensed on a basis of an examina 
tion based on one narrow problem 
But | know of a civil engineer who is 
Chief Engineer of a conveying equip- 
ment company, and a chemical engi 
necr in charge of the machine shops 
of a farm implement manufacturer, 
Both fit well. 

If I were competent as a “Mechan 
ical Engineer— Machine Design,” 
and that were my sole capability and | 
could not adapt my 
other applications, 
up the following 


knowledge to 
I would have fouled 
responsibilities and 
others:—Surveying of pipeline, plant 


site and water-level check in a series 


of manholes; design of jigs and fixtures 
for drilling, reaming, milling, planning, 
polishing, grinding, boring, broach- 
ing, welding, assembly, and balancing, 
etc., ete. 

An engineer requires: (1) 
an understand- 
interest in, 


reason- 
able intelligence; (2) 
ing of, and an practical 
results; (3) a background of scientific 
mathematical knowledge of a 


type which he can adapt in a substan 


and 


tial magnitude to his work when it 
is required; (4) sufhicient reasoning to 
be able to apply techniques with facil- 
ity and to replace calculations by 
guesses when suitable 

Of these four items, three may be 
dismissed because (1) is covered by 
any other tests, (2) cannot be 
checked sufficient 


permit ethical decision and (4) is an 


with reliability to 
automatic result of engineering expe 


rience. No, 2, in any case, would 
probably adjust itself by the engineer 
entering Sales where his professional 
registration would be dormant and, 
therefore, harmless. 

No. 3, proof that the mental cup 
board is not bare, is the usual major 
requirement for registration, whether 


it is by written examination or by a 


diploma from university whose 
known to 
board. It is the 


kind of test to prove the broad poten 


standards are high and are 


the admission only 
tial which distinguishes an engineer 

\Maurice Conklin 

Ontario, Can 


Engineer’s Lament 


lo the Editor: 
Why is it that lately it often seems 


more schedules 


important to meet 
ind follow somebody's preconceived 
plan, which is often obsolete or at 
least no longer ver pertinent, than to 


turn out a good design? 


Oh! give me a job, a good tough job, 
{nd let me create my best, 
But judge me not 
By a planning doc. 
\y design will be the test 
R. Knipe 
Greenwich, Conn 


eOur 


office rhymester savs the 


pat; our office 


poetry 1s 
ibbreviator deduces “doc 


stands for document, not doctor.—Fd. 
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An improved 


Combination 
Starter 


for extra safety 


While the changes in the new Allen-Bradley Bulletin 
712 and Bulletin 713 starters may be relatively minor, 
they were made in your interest—to give you the best 
control on the market. 

The new operating lever has been attractively restyled 
and structurally improved. Now the disconnect switch 


can be locked “epen” or locked “closed” — with three 
padlocks of any kind. For the maintenance engineer, 
a concealed latch pin is built into the lever, which per- 
mits opening the door of the cabinet without opening 
the disconnect switch and stopping the motor. The 
door can also be padlocked shut independently of the 
operating lever. 


With the disconnect lever in the “off” position, the 
cabinet door can be opened. At a glance, it can be seen 
that the movable contacts are open. An added “safety” 
feature—the incoming line connections are covered 
with an insulating plate to prevent accidental contact. 


ALLEN-BRADLEY 


; MOTOR CONTROL 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


BU 712—These modern A-B combina- 
tion starters cost no more than a separate 
starter and disconnect switch, and make a 
neater, safer, more attractive installation. 


Size 4—1to 
50 hp, 220 v; 
100 hp, 440-550 v. 


@ 


Size 1—to = 
7% hp, 220 v; 
10 hp, 440-550 v. Size 2—to 
15 hp, 220 v; 


25 hp, 440-550 v, 3-58-mR 


ken | @ 
| | 
| 
Size 3—to 
30 hp, 220 v; 
50 hp, 440-550 v. 


specify 
ALLEN-BRADLEY 


...all the way 


“Trouble” that shows up in a motor starter is often traced to a faulty operating 
auxiliary —such as a limit switch or even a push button station. Allen-Bradley 
builds the same high quality into its many accessories as it does into its motor 
starters—to give you millions of trouble free operations. They are also tested 
as thoroughly. Contacts are usually double break and always are of a silver 
alloy, which means they remain in perfect operating condition. It will pay 


you, too, to specify Allen-Bradley Quality control—“‘all the way!” 


Bulletin BOOT Oiltight Control Stations. Available in from Bulletin 802 Precision Bulletin 805 Foot Switch. In rugged die 
one to sixteen units, in die cast aluminum enclosures. Limit Switch, with oil- cast enclosure for the toughest service. 
tight head and body. 


Bulletin 837 Tempera- 
ture Control with snap 
action, precision switch. 


Bulletin 800 Standard Bulletin 836 Pressure 
Bulletin 849 Pneumatic Timer. ! Bulletin 800T Oiltight Push Button, Selector Duty Push Button. One, Control in NEMA 4 
Reliable and accurate. Switch, and Press-to-Test Pilot Light. two, and three buttons; watertight enclosure. 
also as selector switch. 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 


CONTROL 


ig 
> 
“ Not only the Motor Starters, bu | 
= 
a 
= 
3-58-MR 
Canada: Allen-Bradley Canada Ltd., Galt, Ont. Quanity 


e close toler 
light weight 


e smooth finish 
of fabrication 


quality 


e ease 
e controlled 


KX 
eee: 


“Electricweld tubing gives us 
greater strength with lighter weight” 


HOP 
MITH manufacturer 


Says 


The Magna Power Tool Corpora- 
tion has been using J&L’s light 
wall tubing for Shopsmith ways 
since 1947. These twin tube 
mounts make possible the versa- 
tility of these popular multi-pur- 
pose home workshops. “‘Electric- 
weld” precision tubing is used for 
the rigid straightness to .003” 
tolerance on diameter. Perform- 
ance has been so satisfactory that 
Magna Power Tool Corporation 
now has eight applications for 
“Electricweld” tubing. 


“Electricweld” tubing may be 
the answer to your design and 
manufacturing problems. Your 
nearby J&L representative can 
recommend the exact shape, size, 
gage and grade of tubing for your 
products. He frequently can re 
duce your costs, improve your 
product. Call him today, or write 
for information based on your 
specific requirements to Jones & 
Laughlin Steel Corporation, 3 
Gateway Center, Pittsburgh 30, 
Pennsylvania. 


Jones & Laughlin Steel Corporation 


PITTSBURGH, PENNSYLVANIA 


Ne 
Ame 
| 
te 
BSARY 


Highly-lapped metal-to-metal surfaces of this 


Nicholson control valve assure you leak-proof serv- 
ice. The O-ring stem packing and O-ring seal be- 
tween the body and base make joints leak-proof 
without excessive bolt tension. 


You can use the Model 300 with air, water, hy- 


a 
He esa conti ol valve draulic fluid or oil as the pressure medium... at 
operating pressures to 300 psi. Use it to activate 
th at aSSUres you single- or double-acting cylinders. Simple and rugged, 


this valve provides accurate, repeatable control of 
equipment such as presses, hoists, clutches and 
chucks. Valve maintenance is no problem... all 


leak-proof stem, base and disc bearing surfaces are lubricated 


through one easily accessible fitting on top of valve 


4 stem. Lubricant reservoir in base reduces frequency 
Service of lubrication. 


No need to stock valves or parts for service with 
different pressure mediums. This valve’s one com- 
bination of corrosion-resistant materials—bronze 
body, aluminum-bronze base, stainless-steel disc, 
hard chrome-plated stem—is well suited for all of 
the most commonly used pressure mediums. It’s 
available in three pattern sizes covering five stand- 
ard pipe sizes from '4" to 1’. . . small enough and 
light enough to be supported by connected piping. 


For a 3- and 4-way control valve that will give you 


leak-proof, trouble-free operation, specify Nicholson. 
W. H. NICHOLSON AND COMPANY, 14 OREGON ST., 
WILKEs-BarRE, Pa. Sales and Engineering Offices 
in 98 principal cities. 


Write for Bulletin 300... cover- 
ing design, construction, sizes and 
applications for the Model 300 


OF WILKES-BARRE 
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Waldes Truarc GRIP RINGS Replace Expensive Parts... 
Reduce Manufacturing Costs...Eliminate Rejects 


WALDES TRUARC Rings cut costs 33%, 
SERIES 5555 GRIP RING* eliminate rejects 


B & J Tool uses series 5555 grip 

ring to secure parts of damper 

application: external for shafts , control made for Vulcan Radiator 

Shaft formerly was machined 

range: .077 in. 755 down to provide coil spring shoul- 

der, often broke during bending 

operation. (Rejects ran as high as 

80%!) New design eliminated re- 

jects and field failures, cut pro- 
duction costs 33%. 


The Waldes Truarc Grip Ring requires no groove, holds fast 
by friction forces, can be used again and again. it provides 
@ positioning shoulder secure against moderate thrusts or 
vibration. The ring’s unusually large radial width exerts con- 
siderable frictional hold against axial displacement. 


*U. S. Pat. No. 2,574,034 


Rings save $32.42/M: 


Swift Business Machine Co. re- 
placed collars and set screws in 
hollow shaft assembly of its add- 
ing machine with series 5555 grip 
rings, saving $32.42 per 1000 
units. Rings require no groove, 

Rings save $300 per die, $.03 unit ’ make possible positioning adjust 
ments without slippage encount 


Ray Oil Burner Co. uses a Truarc series 5555 grip ring in fuel pump ered when set screws were used 


drive shaft to position seal and drive it to assure continuous rota- 
tion with shaft. Original design used complicated die-cast collar 
and driver which required special groove and shoulder. Savings: 
$300 per die for each size manufactured, $.03 per part. 


Whatever you make, there's a Waldes Truarc Ring designed quickly from leading OEM distributors in 90 stocking points 
to save you material, machining and labor costs, and to throughout the U.S. and Canada. 


improve the functioning of your product. 

Field Engineering Service: More than 30 engineering: 
minded factory representatives and 700 field men are at 
Statistically Controlled Quality from engineering and raw your call. 


materials to the finished product. Every step in manu- Design and Engineering Service not only helps you select 
facture watched and checked in Waldes’ own modern plant. the proper type of ring for your purpose, but also helps you 
Complete Selection: 36 functionally different types. As use it most efficiently. Send us your blueprints today. . . 
many as 97 standard sizes within a ring type. 5 metal let our Truarc engineers help you solve design, assembly 
specifications and 14 different finishes. All types available and production problems. . . without obligation. 


WALDES 


In Truarc, you get 


Waides Kohinoor, inc., 47-16 Austel Place, L.1.C.1, N.Y. 


Please send new, descriptive catalog showing ail! 
types of Truarc rings and representative case history 
applications. 

\ (Please print) 


Name 


Title. 


Company 


RETAINING RINGS Business Address_—__ 


_Zone___State_ 


PROMO 


aan an 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N. Y. 


Consult the Yellow Pages of Your Telephone Directory for Name 
of Local Truarc Factory Representative and Authorized Distributor. 
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For whatever you make... 


FINEGRAIN 
DELIVERS STRENGTH 


WITH TOUGHNESS 


~ 


No more dramatic test of a steel’s combined strength and 
toughness could be devised than the kind of job perform- 
ance which Caterpillar Tractor Co. builds into its products. 


As Caterpillar equipment literally moves the earth, bull- 
dozer blade surfaces and scraper bow] bottoms must 
stand up to gruelling punishment. In these critical com- 
ponents, Caterpillar standards for steel are of the highest. 
N-A-X FINEGRAIN steel meets those standards with the 
right combination of strength with toughness. 


And to this manufacturing operation, like so many others, 
N-A-X FINEGRAIN brings other important benefits as well. 
For example, the excellent weldability of N-A-x FINEGRAIN 
steel makes it exceptionally adaptable to Caterpillar’s 
exacting requirements. 


Review these salient advantages for your job: N-A-x 
FINEGRAIN steel, compared with carbon structural grades, 
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is approximately 50% stronger e has high fatigue life 
with great toughness e is cold formed readily into difficult 
stampings @ is stable against aging e has greater resistance 
to abrasion e is readily welded by any process e offers 
greater paint adhesion e polishes to a high luster at 
minimum cost. And the physical properties of N-A-x 
FINEGRAIN are inherent in the “‘as rolled”’ condition. N-A-x 
FINEGRAIN’S resistance to normal atmospheric corrosion 
is twice that of carbon structural steel. 


NOTE: Where greater resistance to extreme atmospheric 
corrosion is an important factor, our N-A-X HIGH-TENSILE 
is recommended. 


For whatever you make, from tractors to pressure 
cylinders, with N-A-X HIGH-STRENGTH steels you can de- 
sign longer life, and/or less weight and economy into 
your products, 


Product Engineering 


March 31, 1958 
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This bowl bottom assembly of the Cate rpillar No. | 


numerous individual welding operations in 


the parent metal, but the welds themselves, mu 
ness. Again, N-A-X FINEGRAIN steel proves it 


Here Caterpillar Earthmoving Equipment pushes America’s great highway program forward. A Cat 


matching No. 470 Scrape r lead the way. The Cat DW 21 is assisted by a Cate rpillar-built crawler Tra 


N-A-X Alloy Sales Div., Dept. C-9 
Great Lakes Steel Corp., Detroit 29, Michigan 


Please send me 12-page illustrated technical catalog 


N-A-X HIGH-STRENGTH stee! 


[_] Please have your representati 


Name 
N-A-X Alloy Sales Division, Dept. C-9 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan «+ Division of 


NATIONAL STEEL why CORPORATION 


Company 


Street 
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friDEA MEN 


Only Milliseconds from Touch to Clutch for Exact Spindle Control 


"Piggyback" design saves space 
Here's an idea for controlling a machine 
drive that requires frequent, fast starts 
and stops. 

Instantaneous response of the Warner 
electric clutches not only improved con- 
trollabiliry of the machine... but, by 
using a constant-running drive motor 
with forward and reverse clutches as auto- 
matic power links, it was possible to 
reduce horsepower requirements and in- 
crease motor life. 

Two clutches were mounted back to 
back on opposite sides of the main drive 
pulley, Fig. 1. Compact design permitted 
mounting them smside the pulley, which 
rotates freely on the drive shaft. The for- 
ward clutch rotor was keyed to the drive 
shaft and throught gearing to the machine 
spindle. The reverse clutch was keyed toa 
free-running sleeve surrounding the drive 
shaft with a sprocket for powering the 
spindle in reverse. Both clutch fields 
were stationary-mounted to the machine. 

Control is simple When the forward 
clutch is de-energized and reverse clutch 
energized, the latter acts momentarily as 
a brake to decelerate the spindle and then 
as a clutch to accelerate in the opposite 
direction. Fast torque build-up provides 
precise starting, stopping, reversing, 
inching, and jogging. There’s no coast- 
ing. ¢ Clutch armatures and rotors engage 
in any position, with complete engage- 
ment possible in milliseconds 


Lightens power load 
This double-clutch drive eliminates motor 
plugging. By using a conventional elec- 
tric Motor Operating at constant speed in 
one direction, horsepower rating was re- 
duced along with power consumption. 
Benefits to the customer are a, 
motor maintenance and longer motor life. 


Reverse drive sprocket 


Fig. 2—Pickup 
speed of the 
clutches is con- 
trolled by increas- 
ing or decreasing 
the current flow to 
the field, using the 
rheostat. 


Forward drive pulley 


Forward drive clutch 


Ends slip-ring troubles 
Warner's stationary-field electric clutch 
consists — of one stationary and two 
rotating members. The field is mounted 
to the machine frame, providing a per- 
manent assembly of the electrical part. 
After extended usage, friction surfaces 
can be replaced easily without disturbing 
the coil or electrical connections. There 
are no slip rings or brushes. When the 
coil is energized, flux flows through the 
rotor, which attracts the armature for 
coupled driving. The rotor is mounted 
on the output shaft and is concentric to 
the field. The armature is mounted to the 
input shaft by ahub. . . or, as in this case, 
to a free-running pulley. Ir floats axially 
on drive pins, compensating for face wear. 

Many drives like this use a constant- 
running motor with a split drive shaft. 
Here, coupling and uncoupling is con- 


Forward 
clutch field 


Fig. 1—Forward clutch 
rotor is keyed to the drive 
shaft and through gearing 
to the machine spindle. Re- 
verse clutch is keyed to a 
free-running sleeve on the 
drive shaft, which drives the 


Forward 
clutch armature 
Reverse 
clutch rotor 


spindle through a chain and 
gearing. - drive sprocket 
Forward Reverse 
clutch rotor clutch field 
Reverse 
clutch armature 
50 Use Reader Service Card For More Information 
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Rotor 


Armature 


trolled by mounting the rotor to one 
member and the armature to the other 
on a gear-type hub 

Exclusive advantages in Warner sta- 
tionary-field electric clutches and replace- 
able-face electric brakes are the result of 
ten years of pioneering in the field of 
electric motion control. 


Want more IDEAS? 


Send for factual application 
sheets showing how machines are 
made more productive, easier to rc 


control, simpler to maintain with 
electric brakes and clutches. s 
Write to: _ 


Industrial Products Division, 
Warner Electric Brake & Clutch Co., 


Beloit, Wisconsin 
ELECTRIC 


BRAKES 
& CLUTCHES 


WARNER 


-March 31, 1958 
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HANDBOOK OF 
TECHNICAL DATA 


” This book can help you do a better job 


If your job includes the design, engineering or purchasing of springs, you 
have probably heard of the Accurate Springs Handbook ... you may even 
have a copy. If not, we'd like you to know about it. 

This book contains 40 pages of authoritative data and information. You 
can use the Accurate Handbook as a valuable timesaver ... a handy refer- 
ence and guide. To obtain a free copy, simply send a request on your com- 
pany letterhead. There is no obligation, of course. 

When you're faced with unusual spring problems, bring them to us. You'll 
find Accurate engineering, service and quality an asset when the job calls 
for precision springs, dependable production and low ultimate cost. 


SPRINGS * WIRE FORMS * STAMPINGS 


3815 W. Lake St., Chicago 24, Illinois 


ACCURATE SPRING MANUFACTURING COMPANY 
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SCRUPULOUS 
CONTROL OF 
FINISHING 
OPERATIONS 
ASSURES 
SUPERIOR 
INNER RACES 


The function of a bearing inner race is to 
provide a fatigue-resistant surface between 
shaft and rollers. Because of the smaller 
area of contact between inner race and 
rollers, as opposed to outer race and rollers, 
there is a heavier load on the inner race. 


Because of this concentrated load, the inner 


race is the critical member of any roller 
bearing, from the fatigue life standpoint. 


To assure the finest possible inner races, 
and therefore smoother, longer performance, 
HY ATT exercises scrupulous control over 
the four critical finishing operations 
detailed at the right. It’s another good reason 
why so many designers prefer HY ATTS. 


You will find full selection and application 
data in HYATT Catalog 150, or call your 
nearest HY ATT Sales Engineer. 

Hyatt Bearings Division, General Motors 


WHY THINGS RUN SMOOTHER 


WHEN YOU SPECIFY HYATTS 


J DOUBLE END GRIND 


Grinding sequence is important. 
Ends are first faced off square 
and parallel to serve as accurate 
reference during later work. Hyatt 
double end grind provides ex- 
cellent control of parallelism. 


SB CHUCKLESS BORE GRIND 


Here again, the centerless proc- 
ess assures a bore concentric 
with pathway, with minimum wall 
variation, by removing stock from 
high spots passing between drive 
roll and grinding wheel. 


ze CENTERLESS PATHWAY GRIND 


This Hyatt-pioneered process 
holds taper and out-of-round to 
minimum, produces as nearly per- 
fect cylinder as commercially 
practical. Backing plate against 
ground end insures accuracy. 


SS GY 


Z 


@ FLANGE GRINDING 


To assure that they will run true 
with roller pathway, all flange 
faces are also ground using 
squared ends for reference. This 
provides vital even contact with 
ends of rollers. 


Corporation, Harrison, New Jersey, SEPARABLE 


Pittsburgh, Detroit, Chicago and OUTER RACE 
Oakland, California. 


SEPARABLE INNER RACE 


eee eee eee ee eee eee eee ee eee 


Don't miss our exhibit 
Spoce 572 


1958 Design Engineering Show 
April 14 thru 17 
Chicago, Illinois 


ROLL BEARINGS 


FOR MODERN INDUSTRY 


THE RECOGNIZED | LEADE, | IN CYLINDRICAL BEARINGS 
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GUARANTEED 


Argon of 99.995% minimum purity 
Guaranteed by LINDE! 


The inert argon welding gas you get from LINDE is now guaranteed* to 
contain less than 50 parts per million of impurities. And it’s LINDE’s 
regular industrial argon—not a special, extra-cost grade. You get this 
extremely high purity on delivery to you, regardless of the way the argon 
is delivered. 

LINDE’s 50 years of experience in producing gases of extremely high 
purity make this assurance possible. You can depend on LINDE con- 
sistently for the highest possible purity in the gases you use. LINDE 
ComPANY, Division of Union Carbide Corporation, 30 East 42nd Street, 
New York 17, N. Y. Offices in other principal cities. In Canada: Linde 
Company, Division of Union Carbide Canada Limited. 


* LINDE argon delivered as a liquid is For Argon of guaranteed 
the purest inert gas on earth. Guaran- 
teed to contain less than 50 parts per highest purity. ..call LINDE! 
million of impurities, LINDE liquid ar- 
gon contains, on the average, less than 
4 of this amount and practically no 
moisture. 


The terms and 
“Union Carbide” are 
registered trade-marks of 
Union Carbide Corporation. 
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... assures the ultimate in hardened gear 
accuracy, practically silent operation 


Long years of experience have clearly shown that 
ground tooth gears can transmit higher loads than 
gears manufactured by conventional methods. Pre- 
cision gearing properly hardened and ground can be 
reduced 60% in size, while service life is increased. 


Phillie Gear has now installed the latest gear grind- 
ing equipment for spur and helical gearing up to 26” 
diameter, with tip root relief and crowning available. 
Similarly, spiral bevel, zerol, and hypoid gearing can 
be precision ground up to 23” diameter. 


For an engineered recommendation, send your pre- 
cision gearing problems to Philadelphia Gear Works. 


Offices in all Principal Cities 
Virginia Gear & Machine Corp. « Lynchburg, Va. 
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Genuine ALLENs for your 
king-size holding jobs now 
available from stock! 


1%" and 1/2” sizes are standard 


These applications show you the great variety of hoiding jobs for 
which designers and engineers are specifying these rugged king-size 
Allen Hex-Socket Cap Screws. They’re genuine Allens, from their 
heads to their Leader Points. Pressur-formd, to preserve the long 
fibers uncut throughout their lengths. Highly accurate threads 
Leader Points, of course—for fast, true starting. 144” and 142” 
diameters available immediately from stock—larger diameters are 
available on special order. 


= 


PHOTO: THE OILGEAR Co. PHOTO: GOOOMAN MFG. CO. PHOTO: SODERHAMN MACHINE MFG. CO. 


PHOTO: JOHN ROYLE & SONS 


King-size Allen Hex-Socket Cap King-size Allens secure cutter King-size Allen Cap Screws se- King-size Allens in the side-de- 
Screws are used to secure the arms, tilting arms, and elevating curely clamp the knives of this livery Extruding Head of this 
flanges in this big 12-inch 3000 cylinders in this massive Good- large and unusual machine that Royle machine for application of 
psi Oilgear Surge Valve. man Continuous Mining Machine. debarks whole trees. rubber or plastic in solution. 


The cost of Allen Hex-Socket Cap Screws is only a minor fraction of your assembly costs 
-.+» be sure you're getting the timesaving, cost saving advantages of genuine Allens! 


FREE! .. . this new 
“vest-pocket” size 
ALLEN FLAT HEAD CAP SCREWS A 
for streamlined, flush-fastening of thin Allen Hex-Socket 
plates, moldings, etc. Standard sizes , c 
from No. 4 through %” diameters Screw HAND 
BOOK...112 
pages of up-to- 
date technical 


ALLEN GRIP HEAD CAP SCREWS 

known throughout industry as fastest, 
easiest starting, firmest holding. Stand- 
ard sizes from No. 0 to 14%” diameters 


ALLEN BUTTON HEAD CAP SCREWS— ALLEN STAINLESS STEEL CAP information ... 
for streamlined, snag-free, unbroken SCREWS—for applications where bright Send for your 
Surfaces where countersinking is im- finish, or rust and corrosion resistance 

practical. Standard sizes from No. 4 is essential. Standard sizes from No. 0 free co py 
through %” diameters to %” diameters today. 


Al MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 


Stocked and sold by leading industrial distributors every where 
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DOW'S CLINICAL 


APPROACH TO HEALTHY PLASTICS APPLICATION 


BEHAVIOR OF POLYETHYLENE 


INSIDE MOLD CAVITY STUDIED 


A careful study of molten polyethylene 
inside the mold cavity has provided im- 
portant new information on its behavior 
patterns. For example, as the material 
enters the mold and starts to cool, erystal- 
lization begins at once (see chart below). 
One result of this crystallization is the 
formation of a weak front which, due to 
pressure from incoming material, breaks 
up and tends to re-form inside the mold. 
The motion pictures taken through the 
class window (see photos above) show 
several other interesting features: 


1. Polyethylene has a tendency to jet 


DOW POLYETHYLENES 
INJECTION MOLDING GRADES 


LOW DENSITY MELT INDEX 


10 
410M 15 
610M 
710 M 


INTERMEDIATE 
DENSITY 
7710 4a 
_ stip 
990 M 20 characteristics 
991 M 20 
1900 M 5 characteristics 


10 
| 

5 4 
— + 

2 {-— + 
| 

1 + 


GLASS WINDOW IN MOLD ALLOWS CLOSE STUDY OF FLOW BEHAVIOR PATTERNS 


Sequence of photographs above shows polyethylene of melt index 2 jetting into mold cavity at left and finally filling the mold at right. 


when entering into the mold cavity. 


2. The finish of the molded part may 
show blemishes where the material in 
the jet and the molten front meet and do 
not weld properly. 


3. As the molten material flows into the 
mold, curvature of the front does not 
reverse, indicating that polyethylene does 
not wet the glass mold walls. 


4. When polyethylene is forced against 
the mold wall and becomes solid, it does 
not stop flowing but is scraped along the 
mold walls in the direction of flow. 


+ 


++++444 
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5. Polyethylene has a tendency to pack 
in the mold under a wide range of oper- 
ating conditions. 

Dow Technical Service Engineers have 
made a thorough study of the perform- 
ance characteristics of polyethylene in 
injection molding. This is a part of a 
continuing series of Plastiatrics studies 
covering every phase of plastics formula- 
tion, design, molding and finishing. For 
your copy of “Injection Molding Poly- 
ethylene”, write THE DOW CHEMICAL 
COMPANY, Midland, Michigan, Plastics 
Sales Department 1519D. 


++ +4444 
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How Armco ALUMINIZED STEEL Type 2 Cut Costs 


and Improved Durability of Air Conditioner Housing 


Special hot-dip aluminum-coated steel provides low-cost resistance to atmospheric corrosion, eliminates need for paint 


A leading manufacturer of air conditioners formerly made sion, provide much longer service life 

the housings for the condenser units from cold-rolled steel. Save on your production costs and give your « 
They had to be painted inside and out for surface protection products customer-attracting durability with the 
and good appearance. Now, with all sheet metal parts made advantages of Armco ALUMINIZED STEEL Type 

of Armco ALUMINIZED Steet Type 2. only the outside is out and mail the coupon for complete informatior 
painted and that bec ause of a color identific ation of long 

standing. 


ARMCO STEEL CORPORATION 

1628 Curtis Street, Middletown, Oh 
Elimination of paint on the inside of the housing has re- Send me design and fabrication informat 
duced paint and labor costs 50€¢. And shop men report that Avuminizeo Stee. Type ; 

with moderate care, parts can be fabricated of ALUMINIZED 
STEEL just as easily as with uncoated steel. 


Production Costs Down 


We are considering it for 


Better Durability NAME 


Originally the decision to use ALU MINIZED STEEL was based COMPANY 


on tests which showed no rusting after 15 years. continuous STREET 
exposure in an industrial atmosphere. Now service records 
prove that even under severe conditions the ALUMINIZED 
STEEL housings have lasting resistance to rust and corro- 


ARMCO STEEL 


ARMCO STEEL CORPORATION + 1628 CURTIS STREET, MIDDLETOWN, OHIO 


SHEFFIELD DIVISION + ARMCO DRAINAGE & METAL PRODUCTS, INC. + THE ARMCO INTERNATIONAL CORPORATION 


Product Enginecring — March 31, 1958 Use Reader Service Card For More Information 


\ 
lt 
| 
n A | 
| 
| 
| 
| 
| 
3 


Why ACADIA 


= 


SYNTHETIC 
RUBBER SEALS 


can save you money in 
STATIC or MOVING 
seal applications 


= 


This seal will save 
you money with no 
performance sacri- 
fice. Minimum 
tooling cost, no 
molds, no costly 


OLDED LATHE-CUT delays. Can be 
M HE. 
O-RING SEAL SEAL made up to 


25” I.D. 


Acadia Synthetic Rubber 
Parts are of the highest qual- 

ity components, processed for 
oil resistance, good aging pro- 
perties, resistance to heat. They 
can be furnished in any dimension 

or special compound you desire to 
precision tolerances. They are another 
example of Acadia’s ability to SAVE 
YOU MORE..SERVE YOU BETTER. 


There’s an Acadia Sales engineer near 
4 
4 


Apple you to serve you. Write us today, and 
Pe he PRODUCTS we'll put him in touch with you 


immediately. 


DIVISION OF WESTERN FELT WORKS 
4021-4139 West Ogden Avenue, Chicago 23, Illinois 
Branch Offices in Principal Cities 


MANUFACTURERS AND CUTTERS OF WOOL FELT 
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Five cylinder series... 
each the best of its kind! 


Here you see one more reason why experienced cylinder 
users prefer Hannifin cylinders...there is a Hannifin cylinder 


series for every type of service. 

What pictures cannot show you is the extra effort that goes 
into every Hannifin cylinder, all the way from the drawing 
board to the shipping dock. This brings you design features 
other cylinders simply do not have...superior workmanship 
where it’s most needed for long, trouble-free service...and 
better delivery promises, better kept. All at prices no higher 
than you may have been paying for less satisfactory cylinders 

There’s a Hannifin man near you—or, if the need is urgent, 
call us long distance. He or we will welcome the opportunity 


to help you as you select the Hannifin cylinder series that best 


meets your needs. 


AIR AND HYDRAULIC 


HANNIFIN 


POWER CYLINDERS 


COMPLETE CYLINDER FILE fy 


Write for your copy of this new 
Hannifin Cylinder File...complete, 
easy-to-use, easy-to-order-from | 
information on five lines of Hannifin | 


cylinders. Write Hannifin Company be 
525 S. Wolf Road, Des Plaines, Ii! | 
(Hannifin Company is a division of Powe: «oscmmees 


Parker-Hannifin Corporation.) 
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..-With 

electric resetting 
in 1/10th 

of a second 


4 Added Evidence 
that Everyone 


Can Count on 


Veeder-Root 
Panel-Mounted High Speed 
Electrical Counters 


, new Series 1591 Electrical Counters fill 
the gap between standard and electronic counters for 
industrial, data processing, or laboratory and scientific uses 
They're designed for accuracy and long life at very high 
speeds (rated at 3000 counts per minute, with extended 
test-runs up to 6000 cpm). 


And they have the unmatched convenience of instant 
push-button resetting, either mechanically right on the machine 
. or electrically from a distance. Panel-groups of these 
counters can be placed right in your office . . . and one button 
can reset an entire panel. Counters feature large figures, 
small size, low-wattage coils for continuous duty and other 
V-R vantage points on which patents are pending. 


These new and different counters are the latest evidence 
that Veeder-Root design and development always keep 
pace with modern counting requirements. Write for 
specifications and prices. 


VEEDER-ROOT 


INCORPORATED 
HARTFORD 2, CONNECTICUT 
Hartford, Conn. * Greenville, S. C. + Altoona, Pa. « Chicago 
New York + Los Angeles + San Francisco * Montreal 
Offices and Agents in Principal Cities 


See it at the DESIGN ENGINEERING SHOW, April 14-17, Chicago 
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HOW MANY WAYS CAN 


CUT COSTS FOR YOU? 


POLYETHYLENE 
MOUNTING FOOT 


Rib 


f 


No mar, no scratch 
glide for use on TV 
receivers, record 
changers, small ap- 
plionces, etc. Assem- 
bles into round hole 
in wood or metal 


cabinets. 


PLUG BUTTONS 


Snap into 's" to 3” 
dia. holes. Can be 
embossed with orna- 
mental or functional 
designs . . . various 
finishes, shapes and 


sizes. 


How many of your products employ 
laborious, old-fashioned fastening meth- 
ods where simple fasteners could do the 
job and cut costs, too? How 
many parts and sub-assem- 
blies can be adapted to include a self- 
fastening feature? How many future 
products could be improved by advance 
planning for fastener efficiency? 


United-Carr’s engineering staff offers you a wealth of ex- 
perience in the design of special-purpose fasteners and 
self-fastening devices. Large-scale manufacturing facilities 
(including in-plant plastics molding equipment) ensure 
economical, volume production and prompt deliveries. 
United-Carr field representatives are ready to call on you 
at your request. 


See us at Booth No. 422, Design Engineering Show 


THREAD CUTTING FASTENER 


Re ible, self-lock 


bration-proof 


FISHTAIL RATCHET PLATE 


Holds on smooth, 


die-cast metal or 
plastic studs to an- 
chor name plotes, 
trade marks etc. on 
appliances, automo- 
biles, electronic ap- 


poratus, etc. 


SOL-A-NUT 


DURABLE DOT FASTENER 


Self-locking, rust- 
less, heat resistant. 
Sturdy, one-piece 
stainless steel con- 
struction prevents 
corrosion if nicked 
or scratched. 


Snap fastener for 
cloth, leather, plas- 
tics and other mate- 
rials. Positive clo- 
sure, instant release. 
Black, nickel or brass 
finish 


CARR FASTENER COMPANY 


Division of United-Carr Fastener Corp., Cambridge 42, Massachusetts 


MAKERS OF FASTENERS 
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4-CYCLE 


KOHLER 
ENGINES 


e@ Efficient and reliable 


e Short-stroke gives more usable power, 
cuts engine friction 


@ Hot spark assures quick starting in all 
weather 


@ Balanced crankshaft—ball bearings 
reduce vibration 


e Rugged construction — plenty of load- 
lugging power 


@ Kohler engines will do the jobs for which 
they are recommended 


FROM 3 TO 24 H.P. Send for 28-page illustrated booklet. 


ee KOHLER CO. Estoblished 1873 KOHLER, WIS. 


KOHLER or KOHLER 


J Iron and Vitreous China Plumbing Fixtures + Brass Fittings + Electric Plants + Air-cooled Engines + Precision 
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HOW TUBING ENGINEERS 
CAN HELP YOU PLAN 
FOR VOLUME 

PRODUCTION SAVINGS! 


STERt TUBING TIPS: 


GM Steel Tubing Engineers 
offer cost-saving fabrication 
advice at the design stage! 


Leading designers of refrigeration equipment have 
found that GM Steel Tubing Engineers can offer them 
many cost-sav ing lips in the planning stage. 


Industry standards are sometimes sufficient when 
designing a simple tubing application. But a review 
by the tubing engineer can often suggest changes which 


will effect greater economies in volume production. 


For example, it is usually more economical to incor- 
porate tubing of minimum thickness and diameter. 
However, the tubing engineer, with his knowledge of 


tubing manufacture, can tell you when a greater wall 


thickness or diameter will achieve greater economies. 


And the tubing engineer's knowledge of refrigeration Hydraulic forming fixtures like these at Rochester Products can be adapted to 
applications can help you make further savings. handle your requirements at minimum tooling costs. GM Steel Tubing Engineers offer 
Based on long experience, he can recommend the best you an unequaled choice of fast, cost-cutting forming equipment such as exclusive 


. “serpent e \ hester P t th tt 
and most economical means of satisfying stipulated sarpentine Genders dovelaped Sy Rochester Produce, and other equipment to 


ai eats ‘ provide any type of end sizing such as beading, flattening, piercing or upsetting. 
specifications on existing high-preduction manufae- 

turing equipment. His knowledge of industry develop- 
ments can help you make savings in tubular refrig- 


eration components and retain maximum efficiency. 
The design of formed steel tubing connecting lines 
is another area where the tubing engineer can be of 
great help to the designer. Again, standards and rules 
may prove inadequate if you are to be absolutely 
sure of the most economical part to do the job. The 
tubing engineer can tell you how to get the greatest 
number of bends for the least cost, how tubing will 
react when formed by various methods to give you 


the most efficient design. 


When designing any product requiring tubing, con- 
sult vour GM Steel Tubing Sales Engineer in the 


planning stage. Or, for general information, write 
direct to: fubing Sales Manager, Rochester Products GM Steel Tubing gives you the design flexibility of lengths up to 2000 feet 
Division of General Motors, Rochester, New York. Eliminate costly joints and elbows, effect additional savings by cutting end waste 


OCHESTER 
RODUCTS 


GM STEEL TUBING by 14 
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Springtites 


WANT SPEED PRODUCTION 


HELICAL SPRING 
LOCK WASHERS 


USE EATON-RELIANCE 
COST REDUCING 
INDUSTRIAL FASTENERS 


Eaton-Reliance Industrial Fasteners are design- 
ed on the basis of time-tested principles . . . but 
in line with the modern concept of helping in- 
dustry speed production, cut costs and improve 
quality. 


SPRINGTITES and SEMS—preassembled 
screws and washers eliminate expensive hand 
operations. 


KEPS—preassembled nuts and serrated washers. 


SNAP RINGS—take the place of shoulders ma- 
chined on shafts and in counterbores—save 
man hours and material. 


EATON 


SALES OFFICES 


PRODUCTS: 


New York Cleveland 


Use Reader Service Card For More Information 


HELICAL SPRING LOCK WASHERS—keep 
tension on assemblies despite thread wear, bolt 
stretch or expansion and contraction. 


HOZ-FAS-NERS—quickly applied to make 
firm connections on rubber, plastic or fabric 
hose. 


THREAD-CUTTING SPRINGTITES and 
SEMS—-seat firmly, reduce chance of mismat- 
ing or stripping. 

For more than forty-five years the Reliance Di- 
vision of Eaton Manufacturing Company has 
been designing and producing quality 
fasteners for industry. You are invited 
to use this experience to help solve 
your own problems. Detailed infor- 
mation is included in your free copy 
of Engineering Bulletin 4K/3. Just 
send for it, or ask for a visit from 
one of our fastening engineers. 


RELIANCE DIVISION 


MANUFACTURING COMPANY 
515 CHARLES AVENUE ° 


Detroit 


Chicago St. Lovis * San Francisco °* 


Sodium Cooled, Poppet, and Free Valves » Tappets « Hydraulic Valve Lifters Valve Seat Inserts » Jet 
©. Parts @ Rotor Pumps @ Motor Truck Axles @ Permanent Mold Gray Iron Castings @ Heater-Defroster Units ¢ Snap Rings 
Spring Washers @ Cold Drawn Steel @ Stompings @ Leof and Coil Springs @ Dynomatic Drives, Brakes, Dynomometers 


March 
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MASSILLON, OHIO 


Montreal 


3] 


1958 


SPRINGTITES® and SEMS SNAP RINGS 
4 
= | HOZ-FAS-NERS® SPRINGTITES® end SEMS 
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CUTLERY 


AND VALVES 


If you use stainless steel in the manufacture of your 
products, they will be improved with the excellent 
quality of J & L Stainless Steel. Our modern facilities 
stock a large range of sizes and grades, and we're 
ready to ship from stock right now. 


Improve your Products with... 


FITTINGS AND VALVES 


FASTENERS 


From the first order on, you can depend on the J & L 
Stainless Steel Division in Detroit to give you quality, 
service and immediate shipment. Write or call for the 
latest complete stock lists. 


STEEL 


Jones & Laughlin Steel Corporation - STAINLESS STEEL DIVISION + Box 4606, Detroit 34 
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TIMING MOTORS 


Precision 
Engineered 
for 
Dependable 
Power 


SYNCHRON synchronous motors operate 
smoothly, evenly in any position at tempera- 
tures from —40° to +140” F., start instantly 
under load; pull up to 20 in. oz. at 1 RPM. 
Available in 42 speeds from 0.8 RPM to 600 
RPM. 


1 PATENTED TWO-PIECE 5 OIL STORAGE RESER- 
FIELD STRUCTURE hav- VOIR with patented 
ing wide and narrow oil feed to bearings. 
poles, with rotor that 
rotates between inner 
and outer field poles. 
The inner and outer 7 DOUBLE BEARINGS ON 
poles are properly OUTPUT SHAFT. 
shaded with heavy, 
continuous copper 8 GEAR CASE SEALED 

rings to assure maxi- against oil leakage to 

mum starting and permit mounting in 
running torque. any position. 


6 HEAVY BRASS ROTOR 
COVER. 


DOUBLE BEARINGS in 9 FOUR CONVENIENT 


reduction train on MOUNTING HOLES. 
rotor shaft assure 
smooth operation. 10 BRASS GEARS. 


RING SUPPORT. Brass against steel as- 
sures longer life. 


te 


PATENTED, HARDENED 
STEEL ROTOR RING. 12 BAKELITE GEAR for 
quiet operation. 


STANDARD HI-TORQUE SLO-MOTION HANSEN HANSEN 

TIMING MOTOR TIMING MOTOR SYNCHRON CLOCK MAGNA-TORC 

(8 IN. OZ.) (20 IN. OZ.) (1 R.P.H.) MOVEMENTS DC MOTOR 
Compactly built to There's big power A new timing motor For standard and off- Designed for aircraft 
space saving dimen- packed into this ver- developed especially ice clocks, sign clocks, instruments and radio 
sions, with rotor and satile timing motor. for slow motion jobs. novelty clocks, and controls. Armed 
coil packed in a One year guarantee. Guaranteed 20 in. oz. clocks of all kinds up Forces applications 
sturdy hand - sized Dependable, accurate, ac 1 eph. (1/60 to 26” in diameter have proved its top 
case. Used in timing trouble-free. Guaran- r.p.m.) under glass. Precision performance  world- 
devices and controls teed torque 20 in. oz. power with a Syn- wide under all op- 
of all types. Guar- at 1 r.p.m. chron timing motor. erating conditions. 
anteed torque 8 in. Easily adapted to 
oz. at 1 r.p.m. commercial uses. 


WRITE FOR NEW ILLUSTRATED BROCHURE OF FULL SYNCHRON LINE OR SEE IT IN SWEET’S CATALOG 


synchronous motors, timing machines, 
HANSEN MFG. CO., INC. ¢ 


clock movements, magnatorc DC motors 
our sOoTH YEaR 


Princeton 5, Indiana 


FOR FULL INFORMATION CALL OR WRITE TODAY 


HANSEN REPRESENTATIVES: The Fromm Co., 5150 W. Madison St.. Chicago, Ill.; Winslow Electric Co., 123 E. 37th St.. New York, N. Y.: Electric Motor 
Engineering, Inc., Los Angeles Webster 3-759! and Oakland, Calif.; H. 6. Johnson Agencies, Inc., Rochester, Buffalo, Syracuse, Binghamton and Schenectady, New York 
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RINGS 


NATIONAL RETAINING RINGS are the economical, simple method of 
Save Space locating and positioning machined parts or bearings on shafts, pins 
or in housings. Each application results in substantial cost reduc- 
Reduce Weight tions as machining or grinding shaft stock to form shoulders is 
eliminated. National Rings simplify product design, save space and 
Save Materials weight. Rings are available in a wide range of finishes to meet 
specific requirements. 


ASK A NATIONAL ENGINEER for assistance on your specific retaining 

Reduce Production application —his experience includes service-proven applica- 

tions on instruments, tools, engines, heavy machinery, toys... thou- 

Operations sands of products of metal, plastics and wood. Ask for complete 
information on cost-reducing National Retaining Rings. 


Speed Assembly 


Standard rings available 
in round, square and rec- 
tangular types in carbon 
spring steel. Bronze bery!- 
lium copper, stainless steel, ly ernal) 


ype ZH Type WA Type XRC Type YH 
(annealed (round 
closed 


externa 
aluminum and special types 
custom designed to your 
exacting specifications 


THE NATIONAL LOCK WASHER COMPANY 


NEWARK 5, NEW JERSEY MILWAUKEE 2, WISCONSIN, USA 
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KEY TO FORGINGS 


ILLUSTRATED Faster and faster, higher and 

temperatures — all leading to 

. Jet Engine Vane — Titanium — 27 continually increasing dependence 
Ibs. — 15 inches. on forgings — and in the forging 
field there is no substitute for 
. Aircraft Fitting — Aluminum — 282 Wyman-Gordon quality, experience 


Ibs. — 86 inches. and know-how. 

. Aircraft Landing Gear — Aluminum 
284 Ibs. — 47 inches. 

. Missile Ring Splice — Aluminum — 54 
Ibs. — 20 inches. 

. Aircraft Spar Frame — Aluminum 
434 Ibs. — 142 inches. 

. Missile Fin — Aluminum — 8 Ibs. — 
30 inches. 


WyYMAN-GORDON COMPANY 


Established 1883 
FORGINGS OF ALUMINUM @© MAGNESIUM e@ STEEL @ TITANIUM 
WORCESTER 1, MASSACHUSETTS 
HARVEY, ILLINOIS os DETROIT, MICHIGAN 
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THOMAS A. 


EDISON 


Oomniguard system 
provides low cost 

temperature 
monitoring 


Edison Omniguard is the simplest and most Other exclusive Omniguard advantages 


flexible monitoring system devised for pro ingle 


tection against CXcCessive bearing tempera 1s Zuard at aii tl 

tures, gases and liquids. In an Omniguard parts, nothing to wear out * alarm positiv 

installation, plug in monitor units are identifies trouble point 

grouped according to individual requirements Edison Resistance Temperature Detectors 
can be added, removed or switched to other coupled with automatic monitors a Ww COS 

equipment without disturbing the system insurance against loss of production tim 


Individual alarm settings on each point can equipment replacement and costly repai 


be changed at any time without special tools. charges 
This kind of flexibility pays off in reducing Typical Omniguard Panel shows group of 
installation costs by 50° or more... permits monitor units with their alarm lights, test 


purchase of minimum number of units buttons, and temperature read-out switches 


needed at any one time ... and the addition Additional units can be installed in a variet 


of More points as new equipment is installed. of ways to suit your individual needs. 


For additional information on the Edison Omniguard, write for Bulletin 3036B 


Thomas A. Edison Industries 


INSTRUMENT DIVISION 
87 Lakeside Ave., West Orange, N. J 
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MULTIMESH by Penmetal 


New expanded metal patterns 
add a handsome, fresh appearance to your product 


Want to know how you can change the 
personality of your product simply by add- 
ing a new grille, screen or guard? Make it 
with Penmetal Multimesh! 

Here, for the first time are new expanded 
metal meshes in which two or three different- 
size openings repeat in a pleasing pattern 
throughout the area of a single sheet. This 
is a departure from the customary pattern 
with uniform openings. 

Used where perforated metals, woven 
wire, decorative louvers or small-mesh ex- 
panded metal have been applicable in the 
past — Multimesh provides a distinctly dif- 
erent appearance. 

And remember, Penmetal expanded metal 
has come to be synonomous with quality in 
appliances or machinery. A quality that gen- 
erates sales appeal. Quality that changes 
eyers to buyers. 

Wouldn't it be a good idea to get these 
advantages for your product now? New 
leaflet 516-EM gives sizes, dimensions and 
weights of Multimesh. 


PENN METAL COMPANY, INC. 


General Sales Office: 40 Central Street, Boston 9, Mass. 
Plant: Parkersburg, W. Va. 
District Sales Offices: Boston, New York, Philadelphia, 
Pittsburgh, Chicago, Detroit. St. Louis, Dallas, Little Rock, 
Seattle, San Francisco, Los Angeles, Parkersburg 


PM-166 


a name to remember 


Visit us at the DESIGN ENGINEERING SHOW 
Booth 962 
Chicago Amphitheater, April 14, 15, 16, 17 


fi 
( 


Crystal Pendant Garland 
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| 
Modern Multimesh sling for heater or radio... first 
_ to catch the eye of the consumer. It combines one: eo 
‘Se beouty wth strength and durability 
| 


BOSTOW,... adds 
types and sizes to provide 


SPROCKETS and CHAIN 
in the full range required 
for drives from '/; to 2” Pitch 


NOW — you can meet any drive need — light to heavy 
duty — with standardized roller, block, or ladder chain and 
sprockets OFF-THE-SHELF from your BOSTON GEAR 
DISTRIBUTOR — AT FACTORY PRICES. 


OUBLE PITCH ROLLER CHAIN 
DRIVE SERIES 
1”, 1%”, and Pitch 
CONVEYOR SERIES 


COMPLETE 
CHAIN DRIVES 


1/4" 2" STEEL 1”, 1%", 1%”, ana 2” Pitch 
PLATE SPROCKETS AGRICULTURAL SERIES 
ORDER FROM Your (Type A) and IVA", and 12” Pitch 


for "te Chala 


Fer neeres! Distributer 


MEW CATALOG S¢-3 Yellow F | 
lists all new types and sizes, and all other Sprockets and Chain — 
in the big BOSTON Gear line. Includes helpful engineering CALL 
data to simplify sprocket selection. For your copy, call your YOUR 
BOSTON Gear Distributor, or write Boston Gear Works, 
71 Hayward St., Quincy 71, Massachusetts DISTRIBUTOR 


7124 “OFF-THE-SHELF” TRANSMISSION PRODUCTS FROM STOCK — AT FACTORY PRICES — ASK FOR CATALOG 
Stock Gears * Sprockets and Chain * Speed Reducers * Bearings * Pillow Blocks * Couplings 
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AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION ANAMID 
40-A Rockefeller Plaza, New York 20, N. Y. eo 


In Canada: North American Cyanamid Limited, Toronto and Montreal 


Offices in: Boston * Charlotte Chicago Cincinnati Cleveland + Dallas 
Detroit + Los Angeles * New York + Philadelphia + St. Lovis « Seattle 
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BULLETIN TO EE's | 
NEW CYMAC (R) 325 ANNOUNCED 
RANKS WITH BEST INSU LATING MATERIALS 
excellent syectrical yo new CYMAC 325 
extrusion compound remains constant at res 304 
amit to of available equipment 
yniformlY low aielectric constant and loss tangent from 10°F 
to 259°F - High flashove™® Ends carbon prackine: 
Exceeds 10, 000 volt minimum neating and preakdow™ 
requirement® for antenn@ component® 
suggest early evaluation CYMAC 325 for motor pearing®: 2 
transisto® components: antenna snsulatiom wave guides» 
radar pousing>: etc- samples: technica! data oP request: | 


PERSPECTIVES 


in design and development .. . 


The Humanities Pressure for more and better education in science and engineering 
has raised counter-pressures in behalf of the humanities. Considerable 

Bounce Back public debate involves finding a proper balance between the sciences 
and humanities. Debate rages as well on how much training in the 

humanities a scientist or engineer needs to take his place in today’s world. 

In most public discussion a sharp distinction is made: The sciences 
deal with things, the humanities with people; the sciences with ma- 
terial values, the humanities with human _ values. Though the 
humanities cannot be precisely defined, they usually include the fine 
arts, history, religion, and philosophy. The traditions, attitudes and 
techniques of these disciplines are supposed to be of particular value in 
freeing the imaginations of the people who study them to see all the 
possibilities of human society and what it might be as contrasted 
to what it is. The humanities are said to embody the record of human 
experience in choosing values; knowledge of this experience allows 
choosing alternatives with some knowledge of what the consequences 
might be. In other words such knowledge is basic in making the intelli- 
gent choice which is the essence of freedom. 

Ralph Barton Perry, late professor of philosophy at Yale, in his article 
“When Is Education Liberal?’, first published in Modern Education and 
Human Values, told why the fine arts, history, religion, and philosophy 
lead to freedom: “They stimulate the imagination, create perspective and 
breadth of outlook, thus call into play the faculty of free choice.” 


The Role 0 The usual view on the role that science and the humanities should 
ig play was expressed by R. G. Gustavson, president of Resources for the 
Science and Future, at a recent, annual college-industry conference at the University 
the Humanities of Michigan. Mr. Gustavson said we need science to add to human 
happiness and welfare, but it is to the humanities and the study of history 
and literature we must turn to find help in “formulating increasingly 
sound and realistic judgments with respect to obtaining freedom and 
security, liberty within law, justice with less injustice, to diminish social 
entropy made possible by mass communications, and increase the 
individual's concern for the kind of world he lives in.” And he quoted 
Emerson's rhyme to illustrate his point: 
There are two laws discrete, 
Not reconciled— 
Law for man, and law for thing; 
The last builds town and fleet, 
But it runs wild, 
And doth the man unking. 


Compartmentalized But before assigning roles to the sciences and humanities it is 


: perhaps fair to ask whether the compartmentalization of knowledge 
Knon ledge into two distinct categories is real and useful. Have the sciences really 


nothing to add to human, cultural or democratic values? On this, some 
extremely cogent and perceptive remarks were made by Mrs. Agnes 
Meyer, a participant in the recent Yale Conference on America’s Human 
Resources to Meet the Scientific Challenge, sponsored by the President's 
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Why It Gives 
No. 1l 


BETTER CONTROL 


and Saves More Money 


POWER 


TEMPERATURE REGULATOR 


One of Powers many controls. It automatically hold temperature constant Often repays its cost 3 to 6 aoe nF omer 
at the right point and prevents losses caused by wasteful OVER-heating. when uv on: 


Water Heoters 


POWERS No 11 


Re 
ste 


Industrial Processes 
Heat Exchangers 


Fuel and Crude 
Oil Heaters 


Air Compressors 
Diesel Engines 


ONLY POWERS No. 11 REGULATOR 
Offers ALL These Advantages 


When you specify or buy a Powers No. 11 
Regulator you can be sure that its perform- 
ance will confirm the wisdom of your choice. 
Check its Quality Features — 

@ Bellows has 50% more power than used in 
the majority of regulators. The heart of a 
self operating regulator is its bellows. Powers 
with its 50% greater effective area gives bet- 
ter control and its durable 2 ply bellows out- 
lasts ordinary single ply. 

@ Powers New 590-LONG-LIFE Valve Packing 
marks an important milestone in the reduc- 
tion of maintenance. It has a low friction 
factor and outlasts others by a big margin. 


» 


@ Valve stem lubricator with silicone grease 
aids easy movement of highly polished 
stainless steel valve stem and reduces dry- 
ing out of packing. 

@ 60° F. Temperature ranges. Control system 
is sensitive to temperature changes within 
1 to 2° F. 

@ Durable Construction. Materials used are 
corrosion resistant. 


No. 11 Temperature Indicating Regulator 


has a big easy to read 
4” dial thermometer. 
It gives a quick check 
of controlled tem- 
perature and pro- 
vides an accurate 
guide for adjusting 
regulator. 


A feature originated by Powers in 1930. 
@ Powers Nationwide Service and 24 Hour 
Delivery in the U. S. and Canada are im- 
portant time and money saving advantages. 


If you have a temperature control problem, 
call your nearest Powers office 
or write us direct. 
@ Use Powers 65 years of experience and 
engineering know-how to help you select the 
right type temperature regulator and right 
size valve. Both are essential for best control. 


THE POWERS REGULATOR CO. 


Various Valve Bodies and Inner Valves are available. Single and Double Skokie, Ill. | Offices in 85 Cities in U.S.A. 
Seat Valves thru 2” have rugged bronze bodies with bronze union connections and Canada | See your phone book 
for quick, easy installation. For further information write for Bulletin 329. 


Automatic and Humidity Control 
ince 1891 
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; Controls Flow of Steam, Water, Gas or Other Fluids - 
| be: ~ 
water 
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Arts at One End: 
Sciences at the Other 


Reorient the 
Subject Matter 


March 


31, 1958 


Committee on Scientists and Engineers. In a discussion on educating future 
scientists in a balanced education system, One question was—how to meet 
the need for scientists and technologists, yet preserve the cultural, demo- 
cratic and human values of the liberal arts? 

Mrs. Meyer said this question illustrates a split between science and 
humanism that is artificial and weakens our entire educational structure. 
She pointed out that the separation of learning into two distinct categories 
has no_ historical precedent: “The Greeks and Romans or, for that 
matter, the medieval scholars, included in what was designated the 
humanities every rational pursuit that concerned itself with human 
destiny. And surely today no subjects are more deeply concerned with 
the fate of mankind than the sciences. Thus the sharp division we hav« 
made between the two is artificial. We must create a new unity of know!- 
edge as no system of education can flourish without the support of a 
general framework of thought.” 


This unity of knowledge is difficult to achieve. Many college campuses, 
Mrs. Meyer and other panelists noted, give physical form to the division. 
The so-called liberal arts are generally in one building at one end of 
the campus; the sciences in buildings at other corners of the campvs. 
And this compartmentalization is not limited to colleges. It permeates 
the public high school and grade schools as well. 

The separation, Mrs. Meyer said, “has encouraged a false tradition 
of science as materialistic and the humanities as spiritual; a dualism 
which creates destructive tensions between ends and means, thought and 
action, and American ideals and what we do about them. 

“Nothing could be more destructive to the future of our democracy; for 
our ideals will become hollow and meaningless; they will indeed be 
an obstruction to the progress of democracy unless they are rein 
vigorated and enlarged by our new scientific knowledge, by a new idea 
of global man and his place in the universe.” 


History, in one of its many threads, tells the growth story of know! 
edge. An enormous amount of knowledge is being added in this century, 
by the sciences. It's hard to see how any course of study that insulates 
students from science’s bountiful source of new knowledge could pri 
pare them to make wise political, social or human judgments. The 
tradition and knowledge embodied in the humanities does not neces 
sarily include an exploration of every avenue of human development 
New insights—no matter whether they come from the historian’s 
research or the chemist’s lab—can enlarge our view of human _ possi 
bilities. Only when ideas of right and wrong, or the values assigned 
to human activities, are free to change, are sensitive to new knowledge will! 
they guide a country’s leaders into prudent courses of action 

If Mrs. Meyer's view is correct, the challenge to education is not to 
provide enough scientists and engineers, while preserving the tradition of 
the humanities against the intrusion of science. The challenge is to reorient 
subject matter so that every student gets a complete vision of our times 
and the forces operating. Our democratic system may well be dependent 
upon such reorientation. If people who vote, or participate in establishing 
policy, are unable to grasp the significance of scientific developments, our 
society is in danger of becoming divided into “scientific experts and laity 
And a large portion of the electorate will be unable to choose among 
alternatives because they will no longer have the over-all knowledge with 
which to understand alternative courses of action 


Another Tinnerman Original... 


Self-retaining “U” SPEED NUTS’ 
cut assembly costs up to 50% or more! 


If you are worried about rising assembly costs, 
let one-piece “U” and “J” Speep Nuts keep 


costs down...and improve your product. 


They can’t fall off, once they’ve been pressed 
into screw-receiving position. No welding, 
staking or other secondary fastening devices 
needed. You eliminate lock washers — spring 
steel SpeeD Nuts are self-locking, make vibra- 
tion-proof attachments. 

Speep Nuts are ideal for blind assembly or 
hard-to-reach locations. Apply them before you 
paint panels without danger of paint-clogging. 
Or after porcelainizing, without damage to 
finishes. The “U” type is similar to the “J” type, 
shown above, but is used where full bearing 
surface on the lower leg is required. 

A free Fastening Analysis can tell where 
Speep Nut brand fasteners belong on your 


products. Call your Tinnerman representative 
—he’s listed in most major telephone directories. 
Or write to: 

TINNERMAN PRODUCTS, 
Dept.12 P.O. Box 6688 + 


inc. 
Cleveland 1, Ohio 


FASTEST THING IN FASTENINGS ® 


CANADA: Dominion Fasteners Ltd, Hamilton, Ontario. GREAT BRITAIN: Simmonds Aerocessories Ltd, Treforest, Wales. FRANCE: Simmonds S.A. 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecano-Bundy GmbH, Heidelberg, 
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THE ENGINEER COMES INTO HIS OWN 


as we 1ook toward 


ife began on our earth two billion years ago, but there were not 
even fish for three-quarters of that time. The reptiles emerged only 


290 million years ago, the first mammal 70 million years ago 

man only a million. Thus man has existed only a two-thousandth 

as long as life on our planet, only a seventieth as long as the mammals 
in general. He is only a tenth as strong as the horse, can move 

only a tenth as fast as the deerfly, cannot see or hear, smell, or 

feel nearly as well as other animals. Yet man has made himsell! 
supreme among all life on earth 


Because, first, his shorter pelvic bone encouraged him to stand 
and walk erect. This freed his hands, which evolved opposed thumbs 
and became unique, versatile holding devices able to grasp and 
carry any shape. So man could fashion and use tools 

Next, his eyes, rather than viewing two flat scenes at each side 
began to focus on the same scene ahead. He developed stereoscopic 
vision and the phenomenal ability to adjust to light from that ot 
the sun to a millionth as much 

Third, his brain grew to three times its original size. In cor 
trast to the 250 cells in the brain of an ant, and the almost 9O\ 
that of a bee, man developed more than 13 billion. Thus he had 
intelligence, the power to plan, to reason, to think geometrically 
superior to any other living thing 

Before history, relentless nature preserved in each generation 
only those men who succeeded best in correlating brain, eyes and 
hands. Only about 150 years ago—after 99° of his evolution 
did man begin to use machine tools and steam-powered machines 

Since then, his progress has been accelerating. In one century, m 
has learned to produce five times as much with two-thirds the effor 

Now man is entering a new age—the Age of Space. In the 
past 15 years, we have conquered the atom and the nucleus 
broken the shackles that held us to the atmosphere, conquered 
many of the forces that caused premature death, can envision 
control even of the weather. But above and beyond these things, we 
have accelerated the pace of development so rapidly that the dawning 
age already dwarfs its predecessors in the shift in the relationship 
of man to his environment. Obviously, the effect on our social 
relationships has been as great 

Already, some of these changes are obvious: Unless we wish to 
destroy ourselves utterly, we can no longer use large-scale war 
to resolve international affairs—that is plain after only two such 
wars in 40 years. Our recent advances in medicine and technolog\ 
have permitted world population to increase at such a rate that 
the former eternal struggle for survival has been reversed; our 
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Thus times do shift—each thine his turn does hold 


Vew thines succeed, as former thines erow old 


Robert Herrick (1591-1674 


Ceremonies for Candlemas Eve 


tomorrow ... 


roblem now ts to maintain the standard of living in Plato once dreamed that if philosophers becam 
backward areas. And we have brought factory mech kings, man’s political and moral troubles would end 
uzation to such a pitch that product uniformity, round Various leaders of other disciplines have since said and 
the-clock operations, and demands for greater skil thought the same thing about their own discipline 
among workers all become major problems, Classica But this is political innocence and moral arrogance 
distincuuons between aristocrat and worker, between for none can guarantee that his motives, his thoughts 
educated and uneducated, even between night and his desires, his actions are the right ones for us al 
y and winter and summer are being erased By the same token, science and technology have taken 
The key to all this change—and to the rate of change such a Key part in our daily lives that it is ridiculous 
tself—its the emergence of the scientist and the engi to say that they are to have no part in deciding future 
th cooperative work social and moral issues. Our world is steadily becoming 


Through all the five millenia of recorded history _— } more a crea of science, so everyone—not 
has cognized the warrior. For at least 3,000 only the scientists and engineers—must be made aware 

s, he has honored and respected the artist, the oF science and engineering d their importance 
ter, the philosopher, the lawyer and the physician The great essential is to remove some of the “magic 
But the “scientist” and “engineer”—the artist or thinker trom technology, to make it at least understandable in 
rned practical—is a new phenomenon. The oldest its areas aspects to the educated layman. This is the 
ngineering discipline, civil engineering, formed its moral and social responsibility of all engineers. In 
proving the moon is not green cheese, we must not 


St society just 106 years ago. The engineer in indus- 


convert it trom a romantic object in the night sky t 


gan to emerge only 30 or 40 years ago 


target, nor must we allow our own little moons 


For centuries, the time between developments in 
to outshine the sun, which must some day provide th 


science and their application was very long—in fact 


power and living Ww irmth we shall need 


there Was almost no relationship. But now technolog 


Thus the engineer, in addition to his technical re 


s close upon the heels of basic research, and the tempo 


sponsibilities must rather suddenly assume some socia 


change is incredibly faster 


and moral ones He must become a broader man, to 


Our nervous systems, and our social systems, have 1 to the control of the forces hi 
evolved steadily through recorded time, but the sudden ct ou 
icceleration of technological development has far while we have raised our line of , 


tpaced them. We have adapted surprisingly well above the ground to some hundreds of miles. this is 
up to now, but can we adjust to new conditions, skills less than » Teeenetinediele of the way to the old moon. and 
habits, forgetting the nostalgia, conservatism and resist- it present speed, we couldn't get to our sun in les 
ice to ch than are fundamental in every man? than a half vear The reat of the universe is vears 


Can we undertake the long-range social planning and bevond that 

control that are essential? Can we envisage some way lo Succeeding pages provide | areas Of greater respon 

eplace the old laws of supply and demand, which like sibility They are presented in the hope that they may 


the mills of the gods, grind too slow? Too much 


help to solve present probiems and light some pathways 


organization and control will inevitably create cen 


into tomorrow 


tralized tyranny and absolute conformity—thus destroy 


ng the liberty and development achieved through. all 


our evolution. Too little organization and control will 


destroy us just as surely. Technology can become an 


idol—as it has been since the sputniks—and like a 


t can be smashed. It is up to us. 
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{ science is the process of experimenting, observing, 
ind generalizing toward a working hypothesis regard- 
ng the laws of nature, then to say engineering 1s 
science in a hurry” may be a fair description of the 
efforts of some million of our citizens. But thts 
Ss too simple. What manner of men are these engi- 
neers who, together with the scientists, are midwiting us 
into what philosopher Charles Frankel has called the 
Ave of Acceleration 

Intellectual curiosity is surely a key trait, and one 
that probably impels most engineers to choose thai 
careel It is curiosity about facts and unchangeable 
truths that sets the engineer off from, say. the intel- 
ectually curious artist who is concerned more with 
values. This has often been misconstrued to mean 
pre-occupation with the material and tangible—with 
things. But the electrical engineer struggling with 
Fortran, an artificial language by which computers 
translate formulas into their own language, is applying 
ibstract intelligence of the highest order 

Creativity is the second drive motivating most eng! 
neers, certainly the better ones. But even the mediocre 
engineer is gratified when confronted by evidence that 
his contribution helped win the day on a tough project 
The analogy between the composer who creates a 
great piece of music for an orchestra to play, and the 
designer who creates a product for a factory to manu- 
facture, is a fair one. It can be argued that there ts 

vast difference in value between the enjoyment 
of a great symphony and a drive in a new car—but 
that the degree ol personal expression in the creation 
of each can be the same ts unassailable 

Intellectual honesty, the facet of an engineers char 
acter most discernible to the layman, springs nat- 
urally from curiosity and creativity. He has learned 
to analyze and find logical solutions. He is conse- 
quently hard to tool and seldom jumps to conclusions 
An engineer who moves selectively among truth and 
fact for his own preconceived ends soon finds him- 
elf in serious trouble. This is not to say mistakes 
are never made by engineers, nor to ignore the fact 
that given data can often lead to several acceptable 
solutions. But there is ingrained an abhorrence for 
choosing all “good” facts and no “bad” ones—and 
this compelling honesty is the engineer's greatest 
strength 

Capacity for growth is the least understood facet ot 
the engineer—both by the layman and the engineer 
himself. Professional maturity in engineers ts taken for 


ranted; much like the medical doctor keeping up with 


his field—or the lawyer growing wise through years 


of courtroom activity. The engineer grows too, but his 
success cycle often involves moving out of the purely 
technical world into an environment with different 


values and expectations: He may ease into sales throug! 


a product development assignment, into patent law 
through litigation on one of his inventions, or into 
a supervisory slot by his ability to get a job done on 
time. The engineer may even move back into the 
technical effort when a project needs his special talents 


or he finds his personal challenge lies there 
This ability to change—chameleon-like—as the de 


mands of technological business and his interests 


makes the engineer hard to peg, to professionalize, o1 
to unionize. It is, perhaps, a uniquely American cha! 
acteristic because it reflects the whole social fabric 
but a characteristic our engineering schools rarely 
make clear to the budding engineer. The result ts 
usually some initial disillusionment after graduation 
Fortunately, the engineer's innate curiosity and intel 
lectual honesty let him see the multiple nature of his 
chosen career, and he adapts to it—often with astonish 
ing rapidity and ease 

These qualities, together with the faster means ol 
gathering knowledge he has devised—computers, spec 
trographs, radar, rockets, tor example—have made the 
engineer into a bit of a radical: He is uncovering facts 
new products and devices faster than his fellow ma 
can adjust to them. And fact dimly perceived ts ofte 
conservatism believed in. With atomic power! 
rocket flight in the same decade, we can perhaps sym 
pathize with mankind’s view of the engineer as a revo 
lutionary 

Certainly, the greatest task of any revolutionary ts 
to gain understanding and finally acceptance of his 
motives by his fellow man. In the case of the enginee! 
there are both good and bad omens: The Soviet fe 
of hurling a half ton of metal into orbit last Octobe! 
has had the striking virtue of making us less intolerant! 
of technical rebels in our own front yard. There ts 
however, some danger that our reaction to the sputniks 
may make demigods of our engineers—a tate the 
must avoid if their real capacities are to be tapped 

But a more somber omen is found in the attitudes 
our young people the source of our next technica 
generation—have toward scientists and engineers. We 
have read with a certain regret that the movie “The 
Spirit of St. Louis” was a box-office flop because teen 
agers stayed away in droves—the challenge of solitary 
Hight over the Atlantic paled beside the prospect ol 
interstellar travel. Even so, the scientist is no Pies 


Piper luring our youngsters trom Hamlin Town, accord 
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Lniversity nathonwide survey con 


is October, 1957, among 8500 high 


Here are some of the percentages 
.000-student sample 
scientists are geniuses 
ntists cannot have normal family lite 


has not thought about the 


consequences 


litt 
it 


e regard for humanity 
more likely to be radica 
their own field 
re willing to sacrifice the 
their own interests 
would like to be scientists 


undecided but probably 
definite! ves 
do not indicate anything of the origins 


could the word ne 


with any degree Of accuracy 


Nonethe he Purdue Opinion Panel concludes 


today s teen-agers whose lives 
ecoming I ind more influenced by the nature 
science 1n ty, have a disappointingly 


understanding ine nature ol 


science, Its 


Apparently, many ol 

earned the content < 
nathemat emistry, and physics, but 
the iv in their culture 


technological wo! 


something less 


probably engineering 
what think about 


profession? trom 


conducted in Opinion Research Corp 
Nationa Sociel 


-rotessional Engineers 


Polled at thre | respondents 


own ideas of c i neering stereotypes 
things that Vit neu ing worthwhile, qualities 
good engines n ing ‘nyineer's colleg 
uining. Here. in the orde importance 
factors they thought important in each of 


“What would you say are some of the most common 


mistaken notions about engineers or engineering that 
you have heard people talk about?” 


Don't understand engineers work 
Over 


et nvin 


Expect 


minded 


® Not 


“If a young man asked you what are some of the 
things that make engineering a worthwhile career, what 
would you tell him? 
® Work challel 
Persona 
Financ 
© Has opport 
elts an 
@ Makes 
® Prestige 
“In your opinion, what qualities does an engineer 
need to rise to the top in his field?” 
@ Ability 
Technic 
idership 
@ Ability 
@ Interest 
® Good 
@ Imaginatio 
“From your experience, what is lacking in the college 
training engineers receive?” 
® Economics of dust 
Better 
@ Integr 
@ [rain 
\lore 
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what 
about 


eaucation’? 


ederal aid to education, aimed primarily at, but not 
limited to, turning out more scientists and engineers, 
will be pushed through Congress this year. 

President Eisenhower has proposed a plan that calls 
for $1-billion in Federal expenditures over the next 
four years, to be matched with $600-million from the 
states. Spending would run around $225-million a year 
and would provide such things as 40,000 scholarships, 
5,500 fellowships, grants to colleges for teacher train- 
ing and facilities, and instruction in foreign languages. 

The Democrats, however, don’t think the plan is 
ambitious enough. Senator Lister Hill (D-Ala.) is 
backing a program to be financed with some $500- 
million a year in federal money. The powerful National 
Education Association wants even more. It says a 
minimum of $1-billion a year should be spent by the 
government in aid to education, and they want it in- 
creased to $5-billion a year within the next five years. 
The outcome is sure to be a compromise between the 
administration bill and what Democrats want. 


Higher pay for government-employed scientists and 
engineers seems assured. Across-the-board pay in- 
creases for all government workers is most likely, with 
no singling out of any elite group. The increase will 
likely amount to a 6 to 7%, which would have White 
House approval. 

Salary increases for the government's scientists and 
engineers have been a popular cause since Sputnik’s 
1 & II. But the big stumbling block has been in de- 
ciding which categories of scientists and engineers are 
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ith the edge taken off industry’s appetite for eng- 
neers, attention is now shifting to quality instead of 
quantity of graduates. In a survey of larger companies 
made last year, the Government asked, “What limits 
your R & D work?” In almost every case the lack 
of manpower was the first complaint, and the shortage 
of well-trained and qualified scientists and engineers 
was stressed more than shortage in numbers 

But how to get this quality? Industry has argued 
that engineering curricula are too limited when com 
pared with what a graduate will need in his future job 
“Too few practical courses” seems to be the problem 

But deans of engineering disagree. They insist their 
job is to teach the fundamentals that will serve as a 
foundation for all subsequent practical knowledge. They 
have had to increase the number of basic science 


just to keep up with current scientific de 


courses 


to get the higher salaries that would be voted 


Bills were introduced in Congress last session that 
would single out the scientists and engineers for in 
creases. But the professional groups not slated for the 
higher pay bombarded Congress with protests. The 
result is that increases voted will be spread wide 

Fringe legislation to help the government in its 
efforts to get and keep qualified scientists and engineers 
is likely, It will come by way of authorizing more 
super grades for the various government agencies 

Starting salaries for college recruits will likely be 
increased from the present $4,480 ceiling to around 
$5,300. On the average, this will put the government 
pay rates on about the same footing as industry 

Other fringe benefits, such as paying the moving 
costs when scientists and engineers are shuttled from 


one area to another, seem likely to be voted 


There will be more translations of Russian technical 
information in the coming year, but Congress isn’t 
likely to set up any master organization to do the job 
Existing government agencies will bolster their pro- 
grams, and will get the necessary dollars from Congress 

The National Science Foundation is asking for $10 
million in new money for a greatly increased pro 
gram for scientific translations. The Commerce Depart 
ment has asked for $1.2-million to put its Office of 
Technical Services into the translation business. The 
intelligence agencies are slated to boost their transla 
tion programs 

Congress isn’t likely to approve proposals to lump 
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velopments. To find additional time for these courses, 
entrance requirements have been raised and some 
senior-year application courses dropped. Even so, 
recent engineering graduates complain that industry 
does not give them the mental challenge they expected 

Perhaps the best argument against over-specialization 
at the undergraduate level was given by one dean who 
said that, five years after graduation, only half of his 
school’s engineers remain in the field they selected at 
college 

While the majority of colleges encourage students 
to register as professional engineers as soon as they are 
qualified, the National Society of Professional Engi 
neers maintains that too few instructors and pro- 
fessors themselves bother to register. They certainly 
set a poor example for the students 


Lack of professional recognition has been a con 
stant source of irritation to many engineers, some 
whom think such recognition should be automatic upor 
graduation 

Elmer Easton, dean of engineering at Rutgers | 
versity, says that the four years an engineer spen 
in college just scratch the surface To compare tl 
engineering profession with the medical profess« 
in terms of recognition—and salary—it is only fair 
compare the PhD with an MD. You will find that the 


are not too far apart. The medical profession has lor 


realized that the advanced degree is necessary for profe 


sional activity, people with a BS degree are limited t 
such work as nursing and pharmacology | may b 
a voice in the wilderness, but I am urging all engine 


students to take many more graduate courses 


A REPORT FROM WASHINGTON 


the National Science Foundation, Atomic Energy Com 
mission, National Bureau of Standards and other similar 
agencies into a giant science organization 

Similarly, there is a litthe chance for the creation of a 
new cabinet post for science. It would tie in with the 
science agency, but there is little serious support for 


either measure 


Exchange of technical information with our allies 
will be stepped up, but this will not bring wholesale 
lifting of barriers. There is still opposition in Congress 
to “giving away” all we know in the military field 
Congress seems sure to lift many of the present restric- 
tions on release of atomic-energy information, though 
This is no longer considered as sensitive an area as 
missiles or other military fields 

here will be more encouragement for scientific 
meetings with the allies. It doesn’t show up in legis- 
lation, but there is no question about the feeling of 
Congress on the matter 

Congress will not change personnel security regula 
tions. These have been cited as the reason why many 
eminent scientists do not work for the government 
(see p. 102). But there is no serious attempt being 
made to change them. Many congressmen think the 
protection they provide is worth the hardships they 


cause, and changing this attitude will be difficult 


There is less and less talk of Congress increasing 


the defense budget on its own. Instead, the military 
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services are being asked to decide on their own amoun 


for defense spending and come back with supplement 


requests 

Biggest hurdle for the services is not Congress 
the Department of Defense itself There is st 
wide range between what the services want and 
the Secretary of Defense will okay in the way ol 
money requests 

Even so, there will be a step up in R & D spk 
The Department of Defense asked for $2.3-billion fo 
research and development in the 1959 budget—a $50 
million increase over last year. Other agency budgets 
too, contain more money for research and develop 


ment—many of them likely to be granted 


Who's to control outer space projects—the 
or civilians?—1ts far trom settled. Congressional cor 


mittees are studying the issue, and the White Ho 


special advisor on science, Dr. James R. K . 
to make recommendations to the President on 
matter. Meanwhile, the Department of Defense | 
set up a new office—Advanced Research P 
Agency to handle space weapon nd temp 


all new government space researc! 


The guessing 1s that the mi vw 


dling space-weaponry experiment 


organization—either one of the ex 

the National Advisory Committee « \ 
(NACA) or the Atomic Ener ( 

agency will control everythir 
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how industry helps 


ny good American businessman today knows engi Association, a division of the National Education Asso 

neers are essential to national security and prosperity ciation, has surveyed 92 large and small companies 

The past decade has made industry acutely aware that its tor policy on summer teacher employment. Most of 

fortunes are inexorably tied to professional talent the companies—83° —hire teachers and more than 

and to the schools and universities that mold such half have started hiring them since 1950 

talent Several companies sponsor summer institutes for 
American businessmen are dynamic as well as per science and math teachers. Behind these programs 


ceptive. Awareness of the problem is being translated the theory that a really good teacher can influence 


Hes 
into a variety of programs to buttress the educational many students, and (if the instruction is good) guide 
system and aid students. This is a long-range view; its them into scientific careers. The effort. therefore, has a 
results will not show up in next year’s earnings broader effect than does direct help to a single student 
The long-range view is accompanied by a deep view Shell Oil has a three-year-old program to train high 
is well. Though most financial support goes to uni- school teachers in science and math. The programs at 
versities, a considerable human effort is directed to Cornell and Stanford expose 100 chemistry, math, and 
the junior-high and high-school student. Hughes Air- physics teachers to an intensive course, structured to 
craft, for example, sends its technical men and women give them deeper knowledge of the subjects they teach 
into public-school classrooms to give lecture-demonstra- Teachers must have at least five years’ experience and 
tion programs, that tell students how chemistry and are drawn from all states and Alaska, the Canal Zone 
physics are applied in modern industry. The lectures Puerto Rico (10 of this year’s teachers will come from 
are Closely tied to regular class work and have covered Canada too). They receive travel expenses, tuition 
such diverse subjects as laboratory techniques, printed room and board, and a $500 stipend. Follow-ups have 
circuits, and atomic structure. Johns-Manville carries indicated that the teachers are favorably influencing 
education a step farther, In addition to giving school school curricula, their local communities and in som 
lectures, company scientists tour students through the cases state curricula 
J.M. plant and allow a few highly qualified ones to GE’s summer High School Teacher Fellowships have 
work on projects at the labs been awarded to 1900 teachers during their 12-year 
Not all early encouragement for a technical caree! history. The teachers in turn have reached an esti 
takes place in the classroom. Engineers of the Helipot mated 750,000 students. GE Teacher Fellowship courses 


Div., Beckman Instruments, are sponsoring a Boy Scout are offered in six schools—Purdue, Rensselaer and 
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30 members are Stanford tor mathematics, Case Institute for physics 
high school students with a special scientific bent. Under and Union College and Syracuse for chemistry and 


Science Explorer Post. The troops’ 


guidance of 10 professional engineers, the boys work physics. Class work is supplemented with visits to 
on projects that include ultrasonic flaw detectors GE labs, shops and manufacturing areas for a view 
studies of luminescence, solid-state diffusion, air pol- of practical applications of theoretical class work 
lution, inertial guidance and development of a_ bi General Motors combines summer employment with 
directional photo-detector system a teaching institute. At the end of summer employ 
Some programs for the young add the spice of com ment, last year, 39 high-school teachers speni a week 
petition. United Aircraft, for example, has invited 36 in Detroit observing applications of chemistry, physics 
schools in Massachuetts and Connecticut towns to and math in GM’s technical center and proving grounds 
participate in its mathematics awards program. Schools GM _ also sponsored an institute for state guidance 
select two top math students who will receive a $100 personnel last November, on the theory that guidance 


prize on the basis of four-year work. United offers an- people who are well informed about industry's tech 


other $50 prize for excellence in elementary algebra nical needs can give more realistic advice to students 
Corporate aid on the university leve both the 

schools and the students is expanding. The John 

Price Jones Philanthropic Association estimates Ameri 

Industry is devising numerous schemes to bolster can industry pumped $150 million into colleges and 
high school teaching. Many give teachers financial universities last year. The year before saw industrial 
aid in the form of summer jobs and some sponsot contributions estimated at $100 million. Aid takes the 


teaching institutes. The National Science Teachers torm of scholarships, direct unrestricted grants to the 


roduct | ngincerme 
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tomorrow’s engineers 


schools, grants for specific purposes, and gifts of versity of California, and is financially helping the 
equipment school build a new structure to house the hine 
Undergraduate study for needy students and uni The university considers the gift an “impressive ex 
versity budgets have both been bolstered by the Na ample of industry self-enlightenment and id tk 
tional Merit Scholarships. At present 60 corporations education 
ire sponsoring merit scholars and each industry scholar GE permits college engineering and science labs 
is matched by a Ford Foundation scholar The to buy equipment at cost, In some instances, additional 
scholars are chosen by a nationwide exam among top financial assistance is given. In a typical year, GI 
I gh school seniors The two-year-old program has assistance may run into hundreds of thousands of 
sO tar assisted 1400 students and involved an invest doilars 
ment of $7 million. (In both years, over half the Industrial firms have invented a number of devices 
students have elected engineering or research maiors) for stimulating the flow of financial d to the un 
IT he program is a boon to the universities because the versities, in addition to scholarships and direct grants 
participating Companies pay the school a supplementary In the gift-matching plan adopted by 38 companies as 
grant to cover the full cost of the students’s education of last November, industry will match its employee's 
thereby releasing university endowment funds for othe: contributions to his alumni fund, up to a fixed ceiling 
purposes Che program is particularly popular because it multiplies 
Industry sponsors many other undergraduate scholar the effect of corporate aid 
ships. No central agency keeps tabs on them for the 
Ke a Variety of John M. Stalnaker of the 


National Merit Scl 


p Corp. estimates that there 


e at least LOOO industrial schol irships awarded an Many industries employ college students for sum 

illy besides the Merit scholarships, and the number mer work in the plant and labs. Westinghouse in the 
may be much higher Pittsburgh irea hires 75 to 100 Students each veal 

General Motors offers more than 400 scholarships though the number may be reduced this summer As 
nd the schools educating GM scholars also vet $500 gnments generally are on a professional level that w 


to S800 year to cover tu COST of tuition vive the student useful experience Jobs that students 

Westinghouse sponsors five scholarsh ps of varying have held in recent vears nclude measurement of micro 
mounts to. five WIN the annua Vave crvst diode characteristics analytica work on 
science talent search. It also awards 10 George West servo systems: lab work on selenium rectifiers. includ 
ighouse Scholarsh PS OT SSOHD0 ¢ ich to bovs who w | ne investigation of selenium ce ind stack characte 
major in chemistry lathematics dustrial manage Stics; and coding and programming problems on 
nent pnysics it Carnegie Institute ol lechnology 04 compute! 

Scholarships at the graduate leve ire also plent: Industry helps too by creating jobs for student engi 
ful, and these sometimes include side benefits. Hughes eers On cooperative plans Ihe University of ( 
Aircraft through the Howard Hughes Fellowship cinnatl pioneer of the cooperative pian now nas 
offers six PhD fel owships annually and this vear will ibout SOOO business firms on its oster Students 
offer 150 MS fellowsh ps tor dvanced work in elec who spend & weeks in school and & in industry for 
trical, mechanical engineering or physics Gsrants cover five-vear educational stint gener illy return to the same 
tuition, books, fees while on the program, stu firm throughout their co ege careers Iraining is set 
dents work in the Hughes labs on projects closely re ip to give the student complete pictures of protessiona 
ated to their studies. Hughes later competes with activity in his field. In some cases, firms recommend 
other potential emplovers for services of the degree Student tor matriculation, give him a scholarship t 
holder carry him through the co-op program, then hire him a 

vraduation Ihe University of Detroit also m the 


co-op program nas 400) act vely participat 
industrial firms Ihe first tour were Detroit Ediso 
Gilts of equipment are another form of assistance American Blows Burroughs Corp nd Park 1) 
to the ua versilies IBM recently donated a 54 million & Co 


709” electronic data-processing machine to the Un 
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an engineer takes a sabbatical 


Juring the past several years, the General Electric student, a teacher, and an independent research worker 


Research Laboratory has been experimenting with a 
program of “research leaves” designed to give some ot 
its Outstanding scientists an opportunity to spend six 
months in postgraduate studies in the US and abroad 

Under the research-leaves plan, which has some 
similarity to the sabbatical leaves granted by colleges 
and universities, leading GE scientists are able to main- 
tain close contact with the most active scientific fields 
n academic research and thus become more effective 
members of our own research staff,” says Dr. Guy Suits, 
GE vice-president and director of research 

He emphasizes that the program has involved, and 
will continue to involve, a relatively small number of 
outstanding scientists. Although the program is similar 
to the university sabbatical, the “research leaves” are 
not granted as an award for years of service but rather 
to take advantage of opportunities for advanced study 
which is particularly pertinent to the selected scientists’ 
current fields of research 

How does the plan work out in actual practice? Best 
answer Is in the favorable reaction of the men who have 
been granted such leaves. What follows is a report on 
my research-leave experience” by Dr. John S. Kasper, 
physical chemist in the Metallurgy and Ceramics Re- 

irch Department of GE’s Research Laboratory 


\s a beneficiary of the “research leave” policy of 
the General Electric Research Laboratory, it seems 
ippropriate for me to relate my experience to indicate 
to indicate how the leave has been beneficial to me, and 
how the leave has been beneficial to me, and how it 
should benefit others and the Laboratory as a whole. 

From January to July, 1957, I was a visiting scientist 
with the H. H. Wills Physics Laboratory of the Uni- 
versity of Bristol, England. My position, as I wished it 
to be, Was a peculiar one in that I was simultaneously a 


86 


In the role of student, I attended formal lectures and 
seminars on topics of fundamental physics, and by 
personal interaction sought to learn of research pro 
grams in physics with which I had not been sufficiently 
familiar. In the capacity of teacher, I gave a series o! 
lectures in crystallography and structural programs to 
various members of the physics department. My main 
research activity was, in collaboration with Prof. I 
Charles Frank, the investigation of the nature of com- 
plex alloy structures 

Although most of my time was spent at the University 
of Bristol, I undertook to learn of the research activities 
elsewhere in England by visits to laboratories, by 
attending meetings of scientific societies, and by main 
taining personal contacts 

The most satisfying and rewarding aspect of the leave 
was the opportunity to change to an atmosphere that 
Was stimulating yet different from that of our own 
Research Laboratory. After some 15 years, I found 
the temporary return to academic life most pleasant 
and worthwhile. In this climate of high intellectual 
curiosity, it Was easy for me to abandon temporaril 
some of my special interests and to concentrate On more 
general and basic aspects of physics, as well as to 
become acquainted with new sets of problems. It was 
one of my goals to achieve a broadening experience, ard 
in that respect my leave was successful 

I attended graduate courses and seminars in progress 
1 found the course on advanced quantum mechanics 
quite interesting and useful. It was presented from a 
viewpoint that was new to me, and it required a good 
deal of study. It was the kind of course I had desired 
to take for some time, but which I could not manage to 
take at home. A special topic I wished to learn about 
was that of crystal-field theory. This is a topic whose 
importance in recent solid-state work has become 
evident, but one with which we had not been sufficiently 
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well acquainted at the Laboratory. Prof. M. H. lI 
Pryce of Bristol is a leading authority in this field, and 


I had the opportunity of learning about this subject 
from him and others in the department. There were 
certain seminars, such as the one on theoretical physics 
which were a bit beyond my capabilities, yet from 
which I derived something of value 

In my own research activity, pursuing the studies 
of complex alloy structures, | had the pleasure of 
collaboration with Prof. Frank, whose intellectual 
abilities are very remarkable. I found much inspiration 
and insight into problems from my close association 
with him. Together we completed two papers on alloy 
structures. Although much of this work had been 
initiated the previous summer during Prof. Frank’s stay 
it the Research Laboratory, the extension, critical 
assessment, and the writing were much better done 
with close collaboration. Prot. Frank was influential in 
revealing to me many other problems of physics that 
touched upon my areas of competence, and I am greatly 
indebted to him for much of what I learned at Bristol 

I became acquainted with many of the diversified 
activities of the Physics Department at Bristol. I appre 
ciated, particularly, following somewhat closely the 
esearches in polymer structures, a field about which 
I was not well informed. From this activity, I learned a 
bit about defect structure problems, as well as about 
polymers themselves 

It was gratifying to give my course of lectures on 
crystallography because, while | was presumably in 
structing, I learned a good deal myself. This resulted 
not only from the required organization of material 
and review of recent advances, but also from the ma 
ture and challenging questions that were asked. I was 
led to new viewpoints in my own areas of specialization 

My visits to other institutions were stimulating and 


informative. Most noteworthy of these were the Unive 


sity of Cambridge, the Harwell Atomic Energy Labor 


DR. JOHN S. KASPER is physic hemist 


Metallurgy and Ceramics Rese h Dept 
General Electric Research Leboratory. He worke 
on the Manhatten Proiect at t Hopkins and 
xt Columbia University during World War 
joined GE in 1945 Since thot time b 

gotions have been mainly in the field of yst 


lography, a subject on which he has become 
widely known authority. More recent he ha 

concentrated on the moaaqnet cture met 
and metal oxides. Dr. Kasper hos made import 
contributions to the use of X-ray dif tion and 


neutron diffraction 3s crystallographi 


tories, London University, and the Tube Investme 
Laboratories. I already had good contacts with me 
bers of the Cavendish Laboratory it Cambridge 


my relations were made more firm while I w 


England. Some of our interests overlapped, as in 
structures, and I was able by periodic renewal of co 
tacts to follow the progress of work there id 


exchange ideas with members of the Cavend 
Laboratory 

In my visits and attendance at scientific meet 
many new things were brought to my attention. I w 
particularly impressed by the quality and qua 


work in England with electron diffraction and ele 


microscopy. In both these areas the English eff 
seemed to be well in advance of that 1 the USA It 
effort was producing exciting results ‘in the observat 
of dislocations and imperfections solids, and in tl 
study of magnetic phenomena. I was gq pleased 
be shown much of this work directly. I communicat 
my reactions about this type of work while I w 
England and since | have returned. Two of 

viduals, Dr. Blackman of Imperial College iD 


Menter of Tube Investments Labo 
my return, visited the Research Lab 
ibout their work 
The establishment of the 
with fellow scientists is somethir whict I 
cherish and which I believe is of d 
Research Laboratory is WC 
Since my return to the Resea 
tried to communicate my experienc 
in detail, and I hope this has been of s 


them. There is no question that | 


i full, richly rewarding six months wl 

ure for some time. It ts als« 

ndividuals can benefit gqually trom the 

policy and that the Research | ;.ratorvy Ww 

be strengthened because of these experien rs 
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THE ENGINEER COMES INTO HIS OWN 


ndustry is taking increasing responsibility for the en 
gineer’s professional development during his early year 
on the job and for smoothing his transition from school 
life to a career. To this end, business has set up a 
spectrum of formal on-the-job education programs 

Many educational programs are a blend of time-off 
and tuition allowances. Beckman Instruments allows 
the engineer working for an advanced degree to work 
a 30-hour week while he collects full pay and tuition 
refunds. Employes who are not working for degrees 
get tuition refunds 

Varian Associates, Palo Alto, Calif.. has evolved a 
Stanford-Varian Honors Cooperative Program under 
which qualified engineers earn a Master's degree in two 
years at Stanford while they work at Varian The 
company pays half the tuition for successful students 
who also work a 35-hour week but get paid for 40 

Western Electric's Graduate Engineering Training 
Program is designed to aid both new and experienced 
engineers. New employees are indoctrinated in two 
concentrated instruction periods at centers the company 
has set up in New York, Chicago and Winston-Salem 
The neophyte engineer, after a 3- or 4-month engineering 
assignment to get the feel of the company, takes a 9- 
week course at one of the company education centers, 
to learn about the product, manufacturing methods, and 
operations. After another stint with practical enginee! 
ing, he undergoes another 9-week orientation period, 
with courses in engineering statistics, electronics, com 
munications systems, and instrumentation and switch 


ing theory, among others. Experienced engineers are 


selected from time to time to take 2- to 4-week courses 
in special subjects. In many cases, these courses are 
given on the campuses of leading universities 

Many of General Dynamics’ far-flung enterprises are 
backstopped by local educational institutions that pro- 
vide graduate training for company engineers. General 
Dynamics also feels its company research benefits from 
the stimulus that comes from close contact with a 
university faculty To secure this for its Convair, 
General Atomics and Stromberg-Carlson Divisions in 
Southern California, the company persuaded the Univer- 
sity of California to build a new campus in La Jola for 
a graduate program in science and engineering. The 
company has donated $1 million to the school for the 
new campus. The school will have 125 graduate stu 
dents by 1961. It will accept undergraduates in 1962 

Convair Divisions in Fort Worth, Tex., and Pomona 
Calif., have arrangements with loca! schools—South 
ern Methodist and UCLA's extension at Chaffee Junior 


College, respectively—to provide in-plant instruction 


leading to a Master’s degree. More than 500 engineers 
are participating in the Southern Methodist plan now 
General Dynamics also has a policy of tuition refunds 
for courses that engineers take their own initiative 

United Aircraft has been instrumental in setting up 
a new educational center, Known as the Hartford 
Graduate Engineering Center. The center, a branch 
of Rensse'aer Polytechnic Institute, offers students an 
MS in a variety of curricula including aeronautical 
engineering, applied mechanics, data processing, metal 
lurgy, mechanical engineering, management, automaiic 
control, electrical engineering, nuclear science and 


~ 


nuclear engineering. The faculty includes 12 resident 


25 “adjunct” professors from 


protessors trom RPI and 
research or engineering staffs of local industries. Tui 
tion fees of $65 a point are in Most cases p uid by com 
panies in the area that send students to the school 
senefiting companies have also picked up the tab for the 
school’s annual operating deficit 

The Martin Company's employee instruction ranges 
from in-hours training to a graduate degree program 
run by Drexel Institute of Technology. At the heart 
of Martin’s endeavors is an array of 85 evening courses 
that span employee needs from undergraduate surveys 
through gradu te specialties The courses, offered to 


the community as well, are usually taught in a near-by 


high school and this year (1957-58) drew 1000 students 

400 Martin employees and 600 community recruits 

The graduate portion of Martin’s evening program 
operates as an extension of Drexel and ts directed by 
the head of Drexel’s Electrical Engineering Department 
who is temporarily on loan to the company. The 121 
degree candidates, who get 50° refunds tor B’s and 
time off up to eight hours a week, can earn an MS in 
aeronautical, electrical, or mechanical engineering oF 
physics. A curriculum in nuclear engineering is pending 
Instructors, predominately Martin emplovees, are hired 
by Drexel for teaching assignments and must meet the 


school’s instructional standards 


; 
I 
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For every engineer who recognizes the 
potential of motivation research, there is 
another convinced it is only a roadblock 
to progress. Yet this form of research 
can be as honest, scientific and useful as 
any other 

By any name, research is the old art of 
questioning—made new and more im- 
portant by our increasing fund of knowl- 
edge of the world and the people in it. 
Research takes on many forms—market 
study, new materials development, long 


range planning—each as important in its 
use as another. Motivation research is 

particularly concerned with people, and | 
their likes and dislikes of the things they she co of the dollar activit he A 
buy. Here in rough outline is how it works. 


| | why people ado what they do 


THE ENGINEER COMES INTO HIS OWN 


A person is both an individual in the world 


of his own mind and a part of a larger group 


or society in which he lives. It is as important 


knowing what social or buying group the con 


sumer identifies himself with as knowing what 


group he is actually in 


We first study broad social patterns. How 


are income groups broken down in relation to 


population” age” education? How 


much is spent at their discretion? When does 


a “luxury” become a “need” (telephones, 


radios were once luxury items) How will 


national economic trends affect these groups? 


Research in this general direction can largely 


be drawn from statistics available through the 


census and similar collections of facts. Market 


ing and advertising counsel often have com- 


plete files of sociological statistics available 


for interpretation 


W hen the broad social patterns have been 


» 
studied, we move in for a closer look at the 


individual consumer. How does he react within 


the environment in which he is set? Where 


does he live 


How much time does he spend 


at home? at work? How does he spend 


his leisure time? In short—motivation research. 


For many years creative people have had 
intuitive understanding of the “whys” of con- 


sumer motivation. Through specific research in 


T he psychiatrist's equation for mo- 


tivation is: a stimulus applied to a 


person cause a response The con- 
trollable factors for the engineer and 
designer in this formula are stimulus 
and response 

Basic company research can tell us 
what response we wish to achieve—a 
desire to buy (or respect for the 
manutacturer, or both). The engineer 
and designer uses professional tech 
niques to produce the proper stimulus 

products and packages that work 
better, look better 


the field, we can get closer to a separation of Tradua, ~ ; Sales 
real fact from considered opinion 


id, 
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iro types of motivation study can be used. Nose reason for the choice or a superficia I 
counting int Views are of g estionable value because the weighs heavily in the choice of what should j 
consume! inswer to a direct question is more likely to A second type of M-R involves probing on a consciou 
bring out the way he ¢ s he reacts rather than the way level. Many doctors and lawyers are studying this technique 
he actually do react. To a direct question, a consumer today for use in their own practices. Such surface probis 

F spond diff I I vould at the point of focuses attention on how badly we sometimes communicat 
sale basic factual information : 
One fo of motivation research is the depth study Designer: “What is next year’s production figure 
hich p ss obvious or the subconscious areas of President: “Well, that hasn't yet been established 
ca ? our proionged interview This technique is Designer: “Would you say it would be over $450.000 
fai comprehensiv id 1! to uncover reactions in President: “| would say it would 
specific is that are unknowns in the reaction equation Designer: This will have bearing 
For Au p I We ? st determine the use of one material Whether in this case I ‘ nportant to establish tl 
Ov inow i ¢ product, the subject is probed to find production figure or not 1s not the point. The question wa 
Oo he prefers or to the othe not hich he prefers not answered, and yet both parties probably telt that Wi 
W I . ns e added up, do they show a real Communication was definitely not established 


a 
THAT PART Y PY) Whether in a simple form or as the thematic apy ) 
est oO Variation of n ihe basic idea is ( 
LG \} » person bein intervic 1 to talk about someone ott 1 
himselt Actual he be saying more about hi 
hes tests ti n wo ad nade questioning 
~ When precooked food ind packaged mixes were fir 
duced sules WE har had been ant 
Why’ Motivation studies of this kind revealed many wo 
‘ felt they were shirkir their duth ves nd mothe 
: entence-completior nd word-association tests are taking shortcuts. The “guilt fee g° crept in to affect 
ore m echnig of motiv study These When producers of the premixes began to play up 
require great sh on the part of the researcher in setting need for skill and homemaking ability in frosting a bea 


rt esi I rp ng the results cake or adding final seasoning to a pre-prepared meal 
The subject S giver a part ill completed sentence moved on at a healthy pace Mom was once mor import 
or group o vords nd asked to complete the sentence io an otherwise automatic process 
or give an immediat tion to the word. Most of the rhe same guilt feeling has been overcome in designing a 
words may seem to have no relationship to the product matic appliances by putting great emphasis on complex-look 
or package being tested. But some reference words used dash panel assemblies to ho t} ontro fhroug 
may bring in product, company or brand names, etc design techniques, we compensate for the latent “guilt fee 
lime taken to react is important; undue hesitation of the user by giving her controls and pushbuttons she alo 
generally indicates negative or unpleasant associations can use creatively ; 
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The or 


emphasis being 


re sometimes view 
means he end 
M-R provides the tools for crea 
interpretation and f findings 
ing must be trar 
accomplishment and pr 
nensional’ report 


model is essential 


research actually 


never ends until a program has 


satished its yecomes 
inactive The be 
designed product 
backed up by 
merchandis 
lising and 
All these 
function as a team 
research to find out 
thei potential customer is likels 
react to their development 
gram. They must rem 


this customer who will in the a 


run decide whether 


will bring succe r failure ; 
ANTHONY R. MORROW, ASID 


Industrial Desiqner 


Dave Chapman, inc 
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creative cle Signer has been notivation 
research for many years only reser nay hold 
for the great placed on cl hes today 
the end rather than a 
e development The 
or \ question 
Pe erpretation of 
o 
= 
— 3 
\ : 
| 
i 
92 ch 


the engineer 
and the social scientist 


—-towards a meeting of minds 


ver a century ago, Alexis de Tocqueville saw in 
Americans a “clear, free, original and inventive power 
of mind” suited for practical objectives but not in- 
clined to the broader vistas of human wisdom. This 
practical and innovative mind has changed the United 
States from a handful of agrarian colonies to one of 
the greatest industrial nations in history. . 
However, our practical bent, and especially its un 
critical use, jeopardizes America’s opportunity to par 
ticipate creatively and humanistically in a modern 
space age. The times demand that men think as 
whole men, that men enlarge their view of the world 
beyond their professional windows, that they make 
decisions which take into account the complexities 
of human nature at home and abroad. Nowadays 
decisions are not really “practical” if they serve only 
immediate professional objectives 
Traditionally, 
to see humans in this multifaceted view. The engi 
neer’s methods of thought worked so well, he has 
not needed to question them. He is by no means the 
only professional bound by occupational codes and the 
self-assurance that his thinking is sound. But the engi 
neer, even as an administrator, has frequently assumed 


t has been harder for the engineer 


that common sense will get him through political and in a readily digested tablet 
economic crises, that close attention to “facts” will First whe ane these social sc The 
eliminate industrial conflict, and simple gimmicks will are familiar enough: economist. p cal ss 
adapt the human being to the production-distribution ciologist, anthropologist, and sox elles F 
systems he builds usually included. The sciences they wo 
It is the exceptional engineer, who exhibits a social in that they deal with soc s opposed 1 
broadened view of the human being, who would ask cal behavior. They are science 
What will be the impact of this innovation on the jective and repeatable methods are used for 
workers’ self-esteem, sense of artisanship, need for data. for testine theories 1 hvynotl s and fe 
good work? How will this technological innovation abandoning explanations that do n the facts. | 
alter the social, economic and political life of our some there is an active exper 
country? How does government function? What is and carefully designed researct A eeial my 
the cause and the significance of “red tape.” use of statistics and mathematical | ; 
The engineer can throw up his hands in despair at Natural scientists and ene 
such questions and note that life is complicated enough and sometimes amused at the sop! on of 
as it is. But if there is a growing feeling that he must experimentally minded soci 5 
understand some of the forces which shape his destiny research. But most social scientists } 
he may well turn to social scientists with some, if not cially cautious about data colk 
great, expectations more elusive because observe ed hig 
For the social scientists have collected enormous of training. Measurement of 
amounts of data that bear (in various degrees) on cultural forms is 
central and current social issues and problems. They wavs than the measuren 1g 
have made some important practical contributions to cast iron. Most of the soc . n ; 
political, economic, social and psychological improve wav to go before the } " 
ments of the human estate. But their knowledge is not physical sciences 
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THE ECONOMIST... 


and economic man 


The economist’s interests are the most efficient use of rience with inflations and depressions have established 
society's resources and the continued growth of the his image of economic man. 


economy. In pursuing these aims he uses indices such The economist might well advise the engineer that, 
as Wages and prices, composition of output, rate ol in terms of the economic objectives of a society, a 
saving and investment to describe and predict the state cruder type of machine is better than a fancy one, or 
ot the economy high employment better than high production. His 

Among most economists there is a real recognition counsel always gives highest priority to the economic 
if not understanding, of the operation of social and use of a country’s resources, and the economic ob- 


political factors which affect economic growth; expe- jectives and needs of individuals 


The social anthropologist’s concern is with the to function adequately for its own survival? 
the largest unit, society as a whole. He sees in- The purpose is to describe, explain and control 
dividuals as aspects of institutions and institu- man in his different habitats. The anthropologist 
tions as aspects of a culture. Individuals and in has useful observations on the style of life in a 
stitutions (church and state, family, and occupa given country, the basic beliefs about a man’s 
tions) are interrelated to give a cultural style destiny, his orientation towards science or sorcery, 
They act on one another, and are reacted to his confidence in man’s control over nature, his 
through the medium of individuals concept of marriage as an institution 

The social anthropologist notes the rituals and If the engineer is to predict whether a given 
ceremonials of birth and death, of adolescence culture will adopt a given innovation, he needs 
and adulthood, of marriage and divorce. He notes to understand the present cultural style and pat- 
the forms of social dislocation and breakdown terns of behavior. People do not, as he often 
(as does the sociologist) with the question, why thinks, believe and act pretty much the same 
does this occur? Where has the society ceased all over the world 


THE POLITICAL SCIENTIST... 


power and its uses 


The political scientist wants to know for what pur government, but as a unique political solution neces- 


poses people use political power and in what ways sary to make policies, pass laws, please and represent 
individuals shape their society. He studies men grop a public, all the while maintaining a multi-party sys 
ing for justice, freedom and dignity. He asks: how does tem of government. The political scientist can make 
a political party get organized, seek and reach power? acute analyses of the intra-government maneuvers be- 
What policies and strategies do they use and how tween the military and the civilian, the legislative and 
effective are they? How does a political system—a the executive sectors of government. He may try to 
democracy or a totalitarian state—establish its insti- explain why Pentagoners fight for crash programs on 


tutions and try to maintain control over its citizenry? 


missiles, while civilian sectors plead for moderation, 


Who are the people who get power, when, for what and under what conditions the compromise takes place. 


reason, with what aims and with what consequences? The engineer, especially those who deal with gov- 
The political scientist can look at a_ political sys- ernment, would do well to understand the workings 
tem such as a democracy, less as a source of frustration of the legislative and the executive branches, the two- 


because of the endless intertwining of red tape in party system, the channels of influence in politics. 


oma 
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THE SOCIOLOGIST... man in his social roles 
The sociologist, on the other hand, is con ems of inadequate housing and unemploy 
F cerned with men in interaction, the individual ment. He looks at a given society and asks 
in his many groups, the family, the community What happens when the system does not pro 
the church, government and industry. He vide the social niches for the individu ind 
studies the roles an individual can take these what are the consequences Mor 
settings, father and president of the Kiwanis he has become concerned with the 
Club, minister, foreman, and bureaucrat which societies contribute to | curit 
His unit of investigation is the group. Man and adjustment by providing soc y approved 
is an aspect of the social group to which he modes of behavior 
belongs, moving through various social roles [he engineer could come under the scrutiny 
which prescribe certain kinds of appropriate of the sociologists hey would ask: What 
ind inappropriate activities. A society in the is the role of the engineer, what is his be 
sociologist’s view, then, is characterized by havior and function—and for what reason? 
the social roles which individuals adopt with How does his role affect his ition peop 
various degrees of comfort in other roles dministrators 1O* ment 
Traditionally the sociologist has been espe bureaucrats sles {} Wi 
cially concerned with the study of crime, racia ind outlooks of th d 
discrimination, drug addiction, and the prob n his rok 
[he social psychologist is concerned, like the ideas In soc group he eflects ¢ ‘ ocratic ak 
sociologist, with human interaction, but his focus ship versus democratic leadership on produc 
is on the inner world of the individual. He observes The psychologist’s unit of observation is the in 
and experiments with the thinking, feeling, goal dividual in his social world This focus on the 
directed person in relation to his colleagues, his ndividual’s attitude and motives I his methods 
family, his supervisors and his subordinates. He suitable for applied sox esearc Cl \ mar 
asks: How does the individual adapt to other indi ket researcl 
viduals? How does he react to various social roles? Where the engine ‘ X he psychologi 
How does he try to satisfy his needs for companion cal reactions witt Ss I p ogica 
ship and solitude, for power and for prestige, for mpacts of his cts h 
work and tor play? The social psychologist con some 1eSSes oO ter 
ducts controlled research on the communication ot of the soc psvc 
a 
vith st 
Of course, these descriptions of the subject matter nitial cautions eC’ 
of the social sciences are oversimplified; even the The engineer cannot become a social scientist, | 
division between the social scientists are rapidly be ntricacies of soc : ‘ ' the dat 
coming arbitrary. Like the engineer, the social scien ected and the ’ h 
list also needs to look at the whole man and he has each field ni 
had his share of difficulties in integrating the findings cated of me I} ‘ XI o} 
of his professional discipline with those of others time nor the clination to burrow int 
Engineer and social scientist rarely work collabora each field 
tively; there are few studies of what the difficulties The engineer cannot expect to find ready-made con- 
were when they did meet. Of late, some city planners clusions and generalizations. Interest in tl mmed 
have attempted the joint analysis of their planning and practical n d to unt stic expectations. TI 
problems with some success. But formulas for the engineer may ash ( ’ clusic 
improvement of communications between individuals nd show n 
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But the cream of social research cannot be skimmed 


off without understanding the conditions under which 
ceneralizations were drawn 

Some so-called human relations programs are notori- 
ous examples of the misuse of social science generaliza- 
tions. Devices purported to “improve morale,” raise 
productivity and increase efficiency often reflect a com- 
plete unawareness of an individual’s usual reaction to 
being manipulated 

The engineer cannot expect easy communication with 
the social scientists. Accepting that social scientist's 
research findings are complicated, and the generaliza- 
tions he draws need qualification, can the engineer! 
always turn to the social scientists in person? Unfor- 
tunately not. The social scientist is often tied to his 
jargon, often excruciatingly stilted and technical in 
nature. He typically likes to qualify his findings, re 
sents easy generalizations and rapid judgments. He 
distrusts rules of thumb. The more painstaking his 
research the harder it is for him to draw conclusions 
and the harder it is for others, particularly the prac 
tical minded, to apply his findings. The social scien- 
tist often displays a great reluctance to make predic- 
tions even though his best guess would sometime be 
quite useful 


If these barriers are likely, how will the meeting of 
minds occur? How can the engineer understand the 
spirit of the social scientist's approach? The above 
cautions may be useful, but they need not deter the 
courageous. There are some positive courses of action 

By reading even the simplest studies (and preferably 
the simplest) the engineer can soon catch on to the 
special view involved. He notes the kinds of questions 
asked, the way problems are attacked, the way data are 
collected and presented and the relation of the con 
clusions to the data. The engineer must be patient to 
wade through the protective insulation of theoretical 


terminology and jargon, If he comes to understand how 


the concepts are used, he will soon find that his own 
In short, to the 


extent that the engineer can understand and play the 


view of human behavior is sharpened 


role of the social scientist, even if temporarily, he will 
broaden his view of the human behavior the social 
scientist studies 

The engineer can question some social scientists 
about their premises. While the social scientist may be 
reluctant to discuss quick and sweeping generalizations 
he will not be reluctant to discuss his basic assumptions 
ibout man and his nature. Social scientists do not 
always refuse to predict when a situation is rather 
well defined. With an open mind, and some tolerance 
tor the difference in outlooks, the engineer can gain 
from even the most academic of social science research- 
ers. But the engineer had better listen to the qualifica 
tion the social scientist makes about his findings 

rhe responsibility of the social scientist. The socia! 
scientist has not been greatly interested in improving 
communication between him and the engineers. Com- 
munication requires the active interest of at least two 
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parties and the social scientists have not presented 
their insights in a form useful for their fellow citizens 
They have decried the engineers’ non-humanistic ap- 
proach to man and his mechanical way of dealing 
with the individual in the productive system. As often 
is the case, the communication problem stems not 
only from inadequate contact between engineer and 
social scientist, but also from a lack of a genuine and 
patient acceptance of the joint responsibilities the 
world has thrust upon engineers and social scientists 
alike. Perhaps the future offers some hope. 


Joint teams of engineers, economists, psychologists, 
sociologists, anthropologists, political scientists must 
work together toward a specific goal; the plan of a city 
or the design of a plant in a new community. The expe- 
rience itself should be studied and resistance engineers 
and social scientists display about communicating ideas 
must be weeded out. In this setting, the social scien- 
tist will probably display his jargon and his dislike for 
the mechanical view of man. The engineer will feel 
uncomfortable with the concepts and the unfirm realities 
social scientists regard as truth. Both groups will feel 
that they are out of their element, that they do not find 
many areas of mutual understanding. But they will have 
to find out why 

There will also be a tendency to submerge the citizen- 
self behind the professional-self. The engineer will 
the social 
scientist his respective fields. Each will tend to forget 
that they are also whole men, and responsible citizens 
beyond their professional identification. But such inner 
barriers to communication can be overcome if men of 


feel he has to justify the engineer’s view 


sufficient open-mindedness, courage, resilience and sen- 
sitivity to each other's problems can be brought together 

Because the need is urgent, we can hope, along with 
the engineer-statesman, James R. Killian, Jr., who 
went straight to the heart of the matter. His counsel 
applies to engineer and social scientist equally. He 
said recently 

Our nation now asks of its engineers that they be 
more than technicians and narrow specialists, that they 
henceforth have a deeper grasp of the scientific prin- 
ciples and concepts fundamental to their understanding 
of nature and a broader foundation of liberal education 
embracing an understanding of man. It asks for more 
engineers who can, while achieving exceptional master) 
of their specialty avoid the easy narrow rut of “ex- 
cessive expertism” and go on to demonstrate as engineers 
leadership in human affairs—the capacity to use and 
shape technology as a pow erful instrument for en- 
hancing the quality of our society and for contributing 
to the great human problems of our time. 

A meeting of minds of engineer and social scientist 
could generate more such engineer-leaders to fulfill a 
stabilizing role in our frantic times—the practical man 
with human understanding—indeed a high point in the 
evolution of civilized man. 
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ircraft altimeters commonly have three hands—all 
on one dial face Even experienced pilots with thou- 
sands of hours have misread such altimeters. And 
pilot errors are costly—both in money and in human 
lives 

The trouble isn’t just with altimeters. For example 
levers and contro! handles in some aircraft are placed 
where pilots, responding fast to runway situations, have 
reached for the flap control and accidentally col- 
lapsed the landing gear 

Such unhappy accidents have, in the past, been writ 
ten off to “pilot error” or “mistake.” But since World 
War II there has been increasing agitation to go beyond 
the immediate cause-and-effect relationship—to find 
out why the pilot grabbed the wrong control. In many 
instances errors were traced to poorly engineered 
equipment. And the problem was laid back on the 
desk of the engineer who had been responsible fo: 
the design of the altimeter, the placement of the flap 
control and partially for the number and variety of 
tasks requiring simultaneous pilot-attention 

The problem, then, is one of machine complexit 
Although man has been eminently successful in trans 
terring many of his physical burdens onto the shoulders 
of machines, the machines become increasingly com 
plex—while man remains unchanged over thousands 
of years. New problems have developed in the ever 
widening gulf between what machines can do theo 
retically and man can make them do actually 

rhis is why a new science has developed the science 
of “designing machines to be operated by people.” It 
is an alloy of psychology and engineering and is given 
such names as “engineering phychology,” “human 
factors research,” and “man-machine research 


The engineer's answer to human error is often auto 
Take the operator out of the system Replace 
him with machine components which not only do the 


job much faster but can do several at once. Compo- 


mation 
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MASKED AND GLOVED, o subject 
makes control settings in response to 
directions from an experimenter 
Clocks measure response time to near 
est hundredth of second. This study 
resulted in pane! design that allowed 
operators to make error-free adjust 
ments under severe visual and tactuval 


mpoverishments 


of existing products as well as the development of new 
products 
One of the most rewarding areas of investigation 


for the human engineer a study of the senses. These 


nclude not only first-order senses of vision 
hearing, taste, smell and feeling but less well known 
senses such as pressure, temperature, pain, balance, limb 
position and many others. Such study can provide 

readily convertible into equip 


idvertising, and product-packag 


aunching a 1 r modi 


study conducted at Stanford 
Research Institute, a ent anted to know whether 
consumers u ist h between the 
ige and t of similar beverag Subjects 
test were chosen from a group intimately familiar with 
prod ction al qu lity control | the product I acn 
subject was samples. Two samples were 
the same; one was different. They had to identify the 
different sample 
It was assumed that I these relatively expert sub- 
jects were unable to detect differences of flavor. the con 
suming public would be equally unaware of a difference 
Most subjects. in fact ‘re unable to distinguish 
between beverage samples. This has at least one im 
portant implication. An advertising program asking the 
public to look for a non-existent taste difference would 
{ questionable value—might even harm the organ- 
ization making the product 
When pleasant, easily identified tastes are discovered, 
it becomes possible to use this information to great busi- 
ness advantage. A relatively small investment 
search as essential as this increases probability 


tood product will gain quick public acceptance 


Frequently conditions exist in which a person has to 
manipulate controls by touch only. There may not be 
sufficient light to see the controls (blackout requirements 
in a military situation) or an operator may have his 
attention engaged by visual displays (touch typing, 
landing an aircraft, manipulating radioactive “hot” 
items by remote control) 

One study conducted at the Institute investigated an 
operator's ability to manipulate by touch when control 
shape, distance between controls, and angle between 
settings were varied. Using specially designed equip- 
ment, Institute psychologists were able to determine the 
most significant factors enabling a person to make ac 
curate and rapid control settings 

Pilots must have command over controls that su! 
round them almost completely. They must often reach 
torward, sideways, backwards, above, and below. As 
a result of human-factor research on this particular 
problem, it is Known with what accuracy individuals 
can locate controls in different directions. Air Force 
psychologists found that controls should be placed 6 to 
8 in. apart in the preferred areas (directly in front ot 
seated operator) and about 12 to 16 in. apart in non- 


preferred areas (at the back and side) 


Vision is a marvelous sense. We can see brightness 
color and form. The eye functions over a range of 
more than 8 logarithmic units; that is, we can see light 
that is over 100 million times brighter than a light 
intensity we are just able to detect The acuity o1 
sharpness of the eye is such that under proper condi- 
tions of illumination we can see a 1/ 16-in. dia wire 
But, unlike the ear which is 
an analyzer of the energy to which it is receptive, the 


about a half mile away 


eye is an integrator. To the eye, sunlight is white light 


only a prism can break it into its component colors 
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conomists tend to hold engineers in low intellectual 
esteem. They tend to regard them as narrow-minded, 
pig-headed, and possessed of a strong bias toward illit- 
eracy. In fact, on occasion, it has seemed to me that 
economists as a class tend to hold engineers in almost as 
low esteem as engineers hold economists. About that 
I'm not sure.” 

Those were the opening remarks thrown out by Dexter 
M. Keezer, Director of McGraw-Hill’s Economics De- 
partment, in a recent speech to the American Society for 
Engineering Education. Of course, Dexter Keezer was 
talking as usual with tongue partly in cheek. But he was 
also referring to a state of affairs which did exist not too 
many years ago when there was little communication 
and virtually no respect) between professional engi- 
neers and economists 

Over the past few decades, engineering has moved 
much closer to economics—and of course, vice versa. To 
i large degree, economic progress of recent years can be 
labeled technological growth. Nowadays the economist 
finds that he must know a good deal about the impact 
of engineering on business plans and actions. And the 
good engineer must know something about economics 

particularly if he’s got his eye on a management job 

But, know what? Most executives agree that today’s 
engineer should know more about economics, just as 
he should know more about human relations, mathe- 
matics or even the simple arts of English prose. But 
n economics there's a problem. It’s a big field; it’s a 
complicated field. And while there may not be as many 
kinds of economics as there are kinds of engineering, 
the distinctions are, if anything, more important 

As far as the engineer is concerned, there are—roughly 
speaking—three kinds of economics. There’s the “‘aca- 
demic economics” taught on the college and university 


level. There’s the practical “engineering economics” 


which the engineer learns as he grooms himself for a 
management position. And there's that fuzzy field of 
business economics” which, simply stated, is just a 
good working knowledge of how the US economy 
functions 

On the academic side, there’s very little that an engi- 
neer has to know. For one thing, this is the type of 
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economics that is long (and tedious) on theory, short 
on practice. Sure, it helps an engineer, or anyone for 
that matter, to have an inkling of what the academic 
economist means by “supply and demand, savings and 
investment, marginal costs and revenues, etc.” But that 
he can usually get in a good Eco 1-2 course. As for the 
niceties of advanced economic theory, they aren't of 
much practical value. By and large, businessmen simply 
don’t think in these abstract terms 

But it’s a different story for that brand of economics 
which ties in closely with engineering. More broadly 
stated, this is the understanding of how engineering 
ties in with over-all corporate management. It’s a 
little bit of marketing, more of finance, and a lot of 
production—all tied up in what could be called manage- 
ment “know-how.” And it’s in these directions that the 
up-and-coming engineer has to broaden his admittedly 
technical education. It’s what William Ray, president 
and chief engineer of General Controls Company, had 
in mind when he complained recently: “. . . many engi- 
neers grow vertically in their field, but are unable to 
cross Over to management because along the line they 
have not enlarged their background in fields other than 
engineering.’ 


Past studies show that upwards of 40% of all profes- 
sional engineers eventually reach a management slot 
of some sort. And that percentage is growing rapidly 
Also notable is the fact that of today’s company presi- 
dents, more of them have a BS than the liberal arts BA 
But in order to find his way into top-level management 
the engineer has got to know more than just a little 
economics. For example: 

© He’s got to be able to take a practical look at costs, 
production schedules, inventories, sales promotion, 
taxes, insurance and the many intangibles that often 
lie behind a business decision. 

@ He’s got to have a working knowledge of the ins 
and outs of corporate financing—know how costs are 
analyzed, how profits are computed, how plant is depre- 
ciated, and how capital is raised. 

© He's got to know something about organization— 
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how to coordinate a decision, how to manipulate people, 
and how to run a department efficiently 

@ He’s got to be able to adapt his thinking to the 
nonobjective business world that lies beyond the scope 
of pure engineering. In terms of the economics related 
to engineering work, this means the constant uncertainty 
of product innovation, price fluctuations, changes in 
competition, changes in consumer preferences, changes 
in interest rates, and changes in the purchasing power 
of money. And last, but not least, it means changes 
in the business cycle itself 


That brings us to business economics or what could be 
called the art of putting together the big economic 
picture 

Most companies get their detailed economic data from 
professional economic staffs—the multitude of statis 
tics, reports, figures and surveys of particular interest 
to each company or department. But the art of learning 
business economics doesn’t mean mastering these de 
It does 
mean learning how to evaluate the most important 


tails or reducing them to an over-all formula 


economic figures, know what's happening in business 
generally, and make decisions in the light of this 
knowledge 

Like engineering, the role of business economics is to 
provide a concrete, practical piece of information on 
which a businessman can act. Unlike engineering, it’s 
often an imprecise judgment about what is going to 
happen in business. And many of these important devel 
opments just can't be put in precise figures or com 
puted on a slide rule, if only because they deal largely 
with unpredictable human beings. Thus, the science 
(or pseudoscience, as it has been called) of business 
economics can't be reduced to a neat set of rules and 
methods. That bothers some engineers (and some 
economists, too) 

But for a general background, the engineer has to be 
familiar with some of the imprecise tools of business 
forecasting. 

© He should have a good idea of what the economist 
means by GNP or gross national product—how this 
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breaks down into the key sectors of investment, gov 
ernment and consumer expenditures. Of course, com 
pared to technical data, GNP’s are not much more than 
a collection of statistical errors, guesses and approx 
mations. But it’s also the best—and a good—measure 
of economic growth and change 


@ He should know the rudiments of fiscal and mons 


tary policy just how the level business 
shaped by decisions in Washington How does the 
Fed ease up on credit’ What's the mpact of th 
year’s budget? How do built-in stabilizers work? A 
these are mportant, not so much 1 heir details 


n their over-all impact 


@ And to be a good economist, the eng 
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oday’s engineers and scientists must solve a man 
made problem as frustrating as anything Mother Na 
ture ever devised. Society says. in effect, “Give us tech 
nology (which we neither understand nor trust) 
Astound us with scientific miracles (which we will lock 
up in secret files). No, we can’t tell you what your col 
icagues are doing; that ts as secret as your own work 

Is this imagination? Then listen to Dr. Harold 
Urey, discoverer of heavy hydrogen 

At the end of the war | ooked very definitely for 

some things to do that would not enter into the clas 
sified held, and the th nes which | found to do 
ar away from defense things as they could possibly 
be Thus, determining the temperatures in the ancient 
oceans 18 not likely to become a classified subject, so 
tar as I can see 
Or listen to astronomer Otto Struve 

I can tell you that if I have a bright idea in the 
of nuclear fusion, I go to sleep and forget it 

Here are other samples of the dilemmas facing 
technical segment of our society 

© American scientists were so terrorized by politicians 
that they didn’t dare read Russian publications or re 
De i 57, p. 24 


That would be an admission that perhaps we weren't 


ports, even in translation (PI 


as all-knowing as we pretend 
® Simultaneously, politicians and even engineers and 
scientists, to some extent, were convinced that Russia 


had stolen all of our scientific information An impres 


sion fortified by obviously absurd Russian aims to 
every invention since the wheel.) We were 
conviction that their entire technical force was devoted 
fo espionage in best 

This explains the pai iat followed 
For the first time we he fact t 
secrets worth stealing! Russian scientists were ? 1 
years more knowledgeable in an area we regarded 
our private preserve 

Science has alwavs had trouble with society \| 


chemists were heretical. inventors were (and still are 


crackpots, scientists are either evil and mad’ or absent 
minded and antisocial. But for the first time ‘in history 
society ostracizes and condemns science with one breath 
and pleads for more discoveries with the next 


No wonder today’s researchers are torn by indecision 


ind helplessness! No wonder our children think of 
scientists as overworked, unbalanced and inhuman (see 


p 
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next fev s should see ; ow acceptance ol 
te. But the political 
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discoveries are made by just such cross-fertilization in 
the world of ideas. 

Considerable attention is now being given to catalog- 
ing, translating and literature-searching by machine 
(PE—Mar. 24, p. 30). Eventually these systems will be 
installed—but where? The US has no central library of 
scientific information. Yet such an installation has 
become a vital need to today’s scientists. 

E. Finley Carter, Director of Stanford Research In- 
stitute, suggests that the US set up a facility for collect- 
ing, abstracting and disseminating scientific and technical 
information from all over the world. Since 1952, the 
Soviet All Union Institute of Scientific and Technical 
Information has served this function in Russia, ap- 
parently with great effect 

“Such a facility would have the effect of increasing 
by at least 25% the effective supply of creative scientists 
and engineers by saving time now spent in laborious 
literature searching, and from the recovery of time now 
wasted in repeating work already done and reported 
says Dr. Carter 


Lack of a centralized information service has a 
cumulative effect on industry as well as science. Devel- 
opment work is impossible without basic research to 
develop from. Industry suffers—possible new products 
never reach the market. Creative minds waste their 
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valuable time in duplicated endeavor—and then are 
forced, because of a threatening security atmosphere, 
to forget even what they discover for themselves. 

Perhaps more information will be available soon. At 
least, unclassified documents will be more easily traced 
and distributed to the researcher as a result of Dr. 
Carter's suggestions—as well as of recommendations by 
the National Science Foundation in a report to the 
President late last year: “It is in the national interest 
that all results of basic research, wherever it is done, 
be published promptly. This applies to basic research in 
industrial laboratories as well as laboratories of univer- 
sities or government. Indeed, the view is widely held 
that until the results have been published research has 
not been carried to completion, for its value can develop 
only as the new knowledge is widely disseminated . 
publication is the indispensable outcome of research 
(italics theirs) 

The National Science Foundation will get nearly $1.1 
million of the Federal budget for '58-"59—about three 
times its current budget—for translating foreign scien- 
tific information, mostly Russian (PE—Jan. 27, p. 25) 

So there is hope for the field of unclassified informa- 
tion. We now know how much other nations have to 
offer us—that we also have resources of our own that 
go untapped. The world has never known such a poten- 
tial. If only we have the courage to use it! 


Many books and pamphlets to supplement the material in this special report are readily available. A few suggestions are 
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ness Trends,’ McGraw-Hill Book Co., NYC, 1957, $15 
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picking the PLASTIC 


The 3-minute test . . 

evaluates abrasion resistance of plastics and 
Weighted 
160 ft on revolving drum 


elastomers specimen is abraded 


Change in volume 


measures relative wear 


lor ABRASION RESISTANCE 


JEAN PIERRE ABBAT 
Director of Research and Development 
Disogrin Industries, Inc 
R. your finger across a piece of sandpaper—in 
the same way we test plastics for abrasive wear 
While the comparative results are only an indicator 
of what may happen in service, they narrow ou 
choice down to materials with good wear resistance 
And the test takes only three minutes 

Ihe specimen is loaded with 2 kg and worn down 
on abrasive paper clamped to a drum revolving at 
40 rpm. During the 3-minute abrasion cvele, the 
sample is pushed once across the drum; the total 
length of travel is about 160 ft. We then measur 


the volume loss and correct for variation in the abrasive 
paper by testing samples of a standard rubber with a 
known abrasion loss. 

Obviously such a quickie cannot do the entire job 
The problem of wear has many facets. Vor example, 
bearings must carry loads and have low wear and 
friction under lubrication; brake linings must stand up 
to high friction and show low wear without lubrication: 
tires should have low friction while rolling and high 
friction while sliding, even on a smooth surface; seals 
must have dimensional stability: parts for sand-blast 
machines should be resilient and absorb impact from 
impinging particles. All these applications require dif 
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Wear depends on the applications, but a quick test 


narrows the choice to plastics given in the table. 


lt lists specific characteristics of the elastomers 


and 


rigid plastics that resist abrasion best. 


ferent propertics and complicate the choice of w 
resistant nonmetals 

Vherefore a sclection table is a helpful follow up | 
the quickie test. The table we rar ented he 
It lists the plastics which show good abrasion stam 
ind some of their related properti An cxample of it 
helpfulness is seen when considering rigid plastics hk 
nvlon, often used for bearings and gears beea t 
shows low wear under abrasion, and heap and ea 
to fabricate. But it is seldom usidered for sliding 
wear on abrasive surfaces. Actually. the table shows it 
might be quite good for this type of wear to 

Only plastics with less than 200-nm from ou 
test were included im the table. Besid vear Tesistance 
it covers these other properties needed for design 

@ High tensile strength and clongation give gooc 
abrasion resistance, but both are hard to find in th 
same material. Urethane rubbers, though weaker than 
rigid plastics, have higher strengths than the oth 
clastomers, making these rubber particularly strong an 
tough and therefore highly abrasion resistant 

@ Good tear resistance helps materials to resist e9 
tension of cuts from abrading surfaces which are shar 


and rough (continued on next page) 


| 


Besides resistance to abrasive wear, these parts need . . . 


Load-carrying ability . . . 
Top (from left): flexible coupling and seal; 
bearing holder and cam follower; escalator 
load wheel. Bottom: cam follower; idler 
wheel; variable-speed turntable drive 
wheel for phonograph. 


@ High temperature changes chemical structure and 
thus its properties. But how is the heat applied? Prop- 
erties of the material show different changes, depend 
ing on whether heat is absorbed from dry air, from mois 
ture or from an oil bath. Also affected are the rates of 
wear at elevated temperature and when cooled to room 
temperature. Service temperature given in the table is 
for dry heat and the maximum at which the material 
is stable 

@ Low temperatures embrittle materials but they 
usually recover their wear properties when brought back 
to normal temperatures. But brittleness need not ex- 
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Oil resistance .. . 

Top (from left): oil and dust seal for hy- 
draulic shock absorber; screw-pump stator; 
fuel-pump impellor. Bottom. O-ring; dust 
seal for hydraulic cylinder shaft 


clude use if part is properly designed. Urethane rubber 
is stiff at —40 IF’, but unlike other rubbers is not brittle 
and retains most of its abrasion resistance. It has been 
used in check valves for liquid helium systems, and for 
O-rings at low temperatures and high pressure. How- 
ever, when cold, these gaskets will leak at low pressures 
unless they are specially designed. 

@ Oil resistance should be considered when systems 


are lubricated. Sealing rings and gaskets must maintain 


their dimensional stability; friction drives must transmit 
power and resist softening or dissolving when cleaned 
by solvents such as trichlorethylence. 
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Plastic Materials—Abrasion Resistance and Related Properties 


Abrasion 
resistance, 
vol loss, mm 


Chemical 
Type 


below 50 


| 50-100 


| below 1500 


Natural rubber 


Butadiene styrene 
copolymer 


Butadiene _acrylni- 
trile copolymer 


Butadiene isopro- Butyl 
pylene copolymer 


Neoprene 


Silicone rubber Silastic 


ELASTOMERS 


Urethane rubber Adiprene 


Vulkollan 
Disogrin 


Fluorinated 
Elastomer 


Viton A 
Kel F 
Phenolics 


Polyamides Nylon 
Rilsan 


Fluoroethylene Teflon 


RIGID PLASTICS 


Polyester Mylar 


Urethanes Durethan 


Mechanical Properties 


Tensile 
strength, 


Elong., Service 


min 


Tear Oil 
resist- resist- 
ance ance 


| below 300 


| 300-500 
< | over 500 
| below 212 


| below -70 


a 40 to -70 


\lost elastomers are compounded with other mate 
rials to increase properties like mechanical strength. For 
synthetic rubbers, a specific property like load-carrying 
abilitv can be increased but not without lowering the 
abrasion resistance. The urethanes have high tensile 
strength and elongation so often can be used without 
compounding and without loss in abrasion resistance 

leflon, an exception, has good resistance to abrasion 
in spite of relatively low tensile strength and elongation. 
(his is due to its low friction coefficient. Very often 
in compounding, addition of a lubricating filler, such as 
graphite, will lower wear from abrasion. 
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REPRINT of this article can be obtained for your reference 
file by checking No. E18 on one of the Reader Service cards 
bound in this issue. For other reprints available see 


Current 
Reprints” listing in this issue on page 213 


EDITOR'S NOTE: Other recent articles on abrasion-resistant 
materials and related processes are 

Gray Iron Castings,” Jan 20 ‘58, p 52. Gives mechanical 
properties and wear resistance of various gray cast irons at 
high temperatures 

“Titanium Carbide,” Nov 11 ‘57, p 84. High compression 
modulus, good wear resistance and ability to take smooth 
surface finish qualify these cermets for bearings 


= | temp., F 
psi max 
Trade 8 8 g 
Buna-S Xx x poor x poor 
P| Buna-N X x Xx fair x x good 
x x x good x x poor 
x x good x x fair 
x |x x poor x x foir 
x x fair x good 
x good x x good 
x x good » x good 
x x x fair x 2 good 
X x fair x good 
X |X good x goed 
x xX |X good x good 
x fai x X | good 
Pe x x | x good x good 
xX | X good Xx good 
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Commutotor 


Rolled stee/ 


Sheil (showing 


yoke woter channe/s) Field pole 


assembly (bolted) 


Shell construction of the 
water-cooled adjustable- 
speed dc motor. Magnetic 
yoke and motor frame 
each serve dual function 
by also acting as a wall 
of cooling sleeve. 


smaller, better-controlled .. . 


NEW DC 


Woter out 


Woter in 


ViOTORS 


Their shell construction allows integral water-cooling. Speed 


control is built around thyratrons and magnetic amplifiers. 


A. P. BOWMAN 


Mgr, Allis-Chalmers District Office 
Rockford, Ill 


BP csien has taken a new look at the oldest and most 
flexible of all electrical workhorses—the de motor. 
Result is more compactness plus improved speed control. 
The size reduction makes it comparable to an ac motor 
of the same rating. It comes from totally-enclosed con- 
struction of a shell tvpe that allows built-in water cool 
ing. Speed control is a static system that fully utilizes 
the quick response of the thyratron tubes as rectifiers, 
and the long, accurate life of magnetic amplifiers. 

Although production in a full range of sizes has not 
vet begun, one machine-tool manufacturer has started 
the ball rolling by employing a 10-hp motor (less frame) 
for a milling-spindle head (story on page 113). 

Ihe new motors are so designed that they do not 
limit mounting position; bearings are external and 
can be made adequate for any overhanging load; oil- 
mist lubrication is vented to atmosphere and sealed from 
the motor. Shunt windings are used because their speed- 
torque characteristics best suit operation where speed 
is varied through wide limits, yet should remain practi- 
cally constant under varying loads at any chosen speed. 
For this type winding, applications requiring unusually 
high starting torques are not desirable—but an appro- 
priate compound winding is available with a sacrifice 
in speed regulation. Speed can be controlled at the 
motor (or on the panel) with a single dial. 
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T. C. MANN 


Ekstrom, Carlson and Co 
Rockford, Ili 


Cooling water flows against the outside of the stator 
voke. Flow path is helical because of special grooves cast 
inside the motor shell (see drawing above). 

Water flow can be continuously adjusted to limit 
temperature at the cooling water outlet. If flow rate 
or tempcrature exceed a preset value, a warning 1s 
sounded. Further increase shuts down the motor. For 
example, a 10-hp shell-type motor will dissipate about 
5000 btu hr to the cooling water, assuming a 2 F tem 
perature rise with 6 or 7 gpm flow. 

Class B motor insulation is used, permitting a mani 
mum temperature of 110 C. Higher-temperature insula 
tion, such as class H, is also available. 


VOLTAGE AND CONTROLS 


A separate cabinet houses the motor control. The a 
supply is rectified by three grid-controlled thyratrons 
A few contactors are in the protective circuits and 
elsewhere, but magnetic amplifiers and other static-con 
trol elements make the system basically static. NEMA 
(National Electrical Manufacturers Association), JIC 
(Joint Industry Conference), and NMTBA (National 
Machine Tool Builders Association) standards can be 
met, 

Both armature and field control are emploved. Basic 
with de shunt motors, an increase in armature voltage 
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| 
8tush 
Armoture 
Sear 6 
mist 
Ho/low 
| 
Air flow 
| 
|| 


Constont-v | y Ac input 
transformer | 
Acceleration 
control Acceleration 
control 
Speed 
adjustment 
Speed 
compensation 
| Amplifier | Grid controlled 
control thyratron 
rectifier 


Voltage signal for 
armature control 


speed, whereas an increase in field voltag 


decreases speed Vhercfore, to achieve lowest speed, 
full field voltage is applied with minimum armature 
oltage. Base speed occurs, with full voltage on the 
hel vhen armature voltage has been brought up t 
rated valu Further increase in speed (more than 

speed permissible) is reached by weak 


Lhe rmature voltage 1s supplied from. grid-con 
trolled thvratron tubes. These rectifv ac to de and 
del 1} output voltage proportional to current (con 
trolled bv the grid) flowing through the tube. ‘The grid 
in be triggered to pass current for a small portion 
f one half-evcle (for low de voltage output) to a full 
half e (for full de voltage output The ontrol 
mstant torque up to base speed because full 

hel plied to the motor 
li mtrol is by magnetic amplifiers using stati 


Typical Motor Sizes and Performance 
(approximate) 


hp ’ 5 | 10 30 


Rating 


Speed, rpm 
min 


rated (base) 


max 


Constant torque, |b ft 
{from 50 to 1500 rpm) 


Constant power, hp 
(from 1500 to 6000 rpm) 


Motor teme. rise at base speed 


ond rated power, C 75 
over-oll length, in. 22 25 28 32 
diameter, in 10 13% 13% 18 
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de signal 


Field 

current 

controls 
Dc 
shunt Static control system .. . 
field for dc shunt-wound motor shows, with 


bined for 
improved accuracy 


greater 


oltage Output current us rec 


passing through the motor field windings 


stavs fairly constant trom base speed up 
mum permissible speed This is because 
fore torque) is decreased by the unt 
vhen spec mcreas in | tt 
flects of the peed 


motor nt and adjusts a t tag 
mtrol speed wi hin t | \ 
th not t inv | ct sp | 
posely limited | tat nit t 
f th vinding 1d \ 
brush n ( 
Cul if ] +} 
When ing ft th 
inl ( il 


EDITOR'S NOTE: Other ways to produce 


are discussed thoroughly 


including hydraulics 


Choose a Non-clutch Drive April ‘57, p 
are also getting smaller 


Feb 3, ‘58, p 54 


simplified block diagrams, 
armature and field control 
speed 


194 
New NEMA Standards for Motor 


how both 
are com 


range and 


tye 
( ( 


Horsepower 


flux 


mf produ 


variable-speed power 


When to 
Ac motor: 


De- 
(there 
ced 
ilanees th 
id tained 
i nan 
to accuratel 
n of 
Rat 
it lox 
utators and 
the motor field is strengthened Protection 1s ] ided 
tine del aurins t] t I 
ning protection is n t 
the tube-anode lin inc t ( it na 
over-voltage relavs. Correction is made for voltage drop 
due to resistance of armature (IR en R 
itrols ar lable 
| 
| EASY SERVICING 
50 50 
| 1500 1150 Th mot re so constructed that t 
| 
non 6000 | 4600 in comrenicat 
3.5| 17.5 | 37 137 
from the en pposite tl utat tt tt t] 
= h 1 D ) ocknut at f 
housing Only |. t th 
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Purchased components, 
like those at the 1958 
Design Show, are vital 
parts in products 
described in this section. 
Today’s design engineer 
has at his disposal a 

host of components that 
perform specialized 
functions, relieving him 
of responsibility for their 
development. Materials, 
too, find new applications 
that reduce costs, 

iimpreve performance and 
appearance. 


age 


Hydraulic Cells 


Scale car for steel mill has hydraulic load 
cells that extend capacity of electronic 
weighing system from 500 to 160,000 Ib; 
accuracy is ¥4%. Weight is displayed 

on indicator for operator, and printed on 
tape and strip charts for permanent records. 


Three of these self-propelled 40-ton charging cars 
are in operation at the U. S. Steel Corp. plant, 
Youngstown, Ohio. They were designed and built at 
the Johnstown Works and are the first industrial 
scale cars to use the Hydronic scale system made by 
Toledo Scale Corp. Ore is dumped into the car’s 
weigh hoppers from bins and total weight is re- 
corded; then car moves to furnaces where pre- 
determined weight charges are fed through gates 
in bottom of the car. 
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-Transducer 


Mechanical linkage = 


Pressure generated .. . 
in + load cells is converted into a mechanical force 
ing transducer and applied to an electronic load cell through 


linkage. Each hvdraulic cell has 40,000-Ib ipacity; the elec 
tronic cell is rated at 500 Ib, energizes indicator and printing 
heads. Hydraulic primary cells give system high sensitivity 
by eliminating wear and jamming met in mechanical scale 
linkages under high loads. The 28-in-dia indicator swivels 
90° for easy reading from a control station on a catwalk 
Weight is recorded on an 11-in strip chart and a tape. Tap 
record is for operators reference, chart goes to a p nanent 
file A remotely operated numbering device lets operator 
code the records as they are produced. Controls include inter 


locks that let car discharge ore only when skip hi 
receiving position; also, car cannot be moved when discharg 


gates are open 
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Wwe 
Weigh Ore. 
load cells 
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Safety 
When a Turbine 
Fails 


The fuses here are mechanical ones. They 
cause gas vaives to close if the turbine 
overspeeds or bearings fail. An added safety 
feature backing up this protective system is 
the double-walled exhaust shroud. 


The method protects pneumatic turbines that d 
alternators tor ai 

are made by 

Newark, N. J. The alternator drives are bi 


Thompson Products, Inc., of Cleveland 


ry 


speed sensor 


Modulating valve 


Protective system .. . 


takes me hances. Any of 
ag “oe 


It i 
ramic insulator and | Exhaust shroud .. . 


; 


broken bv a 


Exhaust shroud holds three bearing-failure 
tungsten-carbide tips carry a painted electrical cit 
inside surfaces. If a bearing fails, rotor blades 


the tips and break the circuit. The 
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foilure 
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4 
, \ e 
wailed cS 
shroud 
Secondary Primom 
ver Speed 
Mo 
4 a® 
Beorina J 
bearing 
foilure pres 
\ pen mporfment 
“ 
Shu > 4 e e 
valve — 
rated at a_ preset speed by a magnet 1 t t 
: loop of platinum wire he ld in a 
} sleeve. At a preset speed, it is MZ throwout pin has d i fraction that a t tect 
3 in tl haft I ta t In | 
ut on the t idl t t t d. A ; 
will snap off ills t t 
to detect lo f ta th t wit t t t 
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Actuator Adjusts 
Cooling System 


Tiny gearmotor opens shutters behind 


grill in aircraft-cabin ceiling to 


let more air flow to refrigeration 


system when plane is on the ground. 


Weighing 34 |b, and 3 in. long, actuator 
is one of the smallest ever produced by 
the AiResearch Manufacturing Division of 
the Garrett Corp. It was designed speci- 
fically for cabin cooling system of the 
Lockheed Electra propjet airliner 


Gear ratio... 


is 30,000:1 with an output torque of 100 in lb.; this is done 
with two stages of ompound planetary gears in a cavity only 
L in. deep. The gear ratio can be modified to 50,000:1 if 
desired. By using temperature-resistant insulation in the motor 
vindings and encapsulating the motor in plastic, motor can 


be stalled continuously without damage, and limit switches 


ire needed 


1]2 Product Engineering — March 31, 1958 


Air discharge grill <= 
~. 
| 


Hydraulic tracer 


ontrols  tabl md 


rpm ire 
Variable-sp 
hvydrauli 


With hvdrauh 


Wide-range Spindle Drive 


First shell-type de motor drives spindle of profile miller 
with infinite speed variation between 50 and 6000 rpm. 
Water cooling aids heat dissipation at low speeds. 

Miller is first tool with required speed range for cutting 


steels, titanium and aluminum without gear changes. 


Motor and controls were de veloped by A 

Milwaukee, to specifications of Ekstron 4 

ford, Ill while the machine tool itself was i we development 
stage Previous machines were ingle-purpose oo! designed 
with high spindle speeds for aluminum or low spindle speeds for 
steel and titanium New machine is first with drive that co 
entire speed range for milling a naterial 

aircraft parts. For additional data or 

irticile on page 108 of this issue ar 


Jan 27 issue 


Motor’s outer shell .. . 


~ ; 
AER) 
4 one three-dimensional mulling \ ond tra 
tilt for 0° to 21 vart t illustration 
| . Machine is designed to u 24x 45 in I 
th 
> ANNs 
4 low speeds, and size and t tor it. Bull 
in ost I too high ma notor ith 
Pole 
/ 
one 
de shell of water jacket. ‘| id field p 
il olted to th ( t | h t vl p i = / 
vasher Q-rins Yoke an tsid h : — 
il have (4 i it cach cnd h ( ~ 
d nova d. Nlot d ned so arma 
tur thdrawn th ottor 11 Armoture ond commutotor 
thout rem wot n th machine tor sleeve 
\rmat in ! tat ) na for ind 
dent repla t of \ spindle or armat 
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xneosfaf&ls 


Riding comfort is controlled from the dashboard. 
Driver changes stiffness of shock absorbers to suit road 
conditions and speed. It's done with temperature- 


sensitive heat motors energized by current 


flowing through coils. Actuators for rear 
shock absorbers 
"Selectric Ride Control,”” made by the Gabriel Co \= —_ = \ 
Cleveland, is the only electromechanical system \\ YO é 
\ 
available for changing resistance of automotive 


shock absorbers. Closest thing to it is a hand f 1 } 
operated linkage system now incorporated in ° 

English Rolls-Royce cars. The heat motors are made 


a 
by Dole Valve Co., Chicago. US | 


+ Control rheostats 


Nd 


Actuator 


lon 


| 
40F Ri 


| Actuators for front 


shock absorbers 


Heat motor .. . Driver dials stiffness .. . 

is a temperature-sensitive actuator (similar to that in aut desired in front and rear shocks by setting rheostats on pancl 
motive radiator thermostats) mounted within a heating coil under dash. Rheostats control current flow through th rit 

Each 12-v circuit has two heat-motor coils and a control rheo onnected heat motors in the shock absorbers; front and reat 
stat connected in series for uniform stiffness at cach end of shocks are on  separat ricuits. Heat motors move tapered 
the car. Series connection also causes both shocks to go soft metering plugs in orifices to change stiffness. Selector dials read 
if one motor fails, attracting driver's attention to abnormal Soft, Normal and Firm to guide driver in adjusting rid juiality 
action. Actuators contain blend of waxes that expand when to personal preference, but optimum setting varies with num 
the temperature rises and force a piston out of the motor ber of people in car, condition of road surface and speed 
piston motion is opposed by a spring. At “Firm” setting, the Thermostatic action of the heat motors gives an added featur 
4 motors draw 4 amp and actuator pistons extend } in. Circuit utomatic adjustment for ambient temperature changes that 
go through ignition switch to protect battery vary fluid viscosity. Adjustment takes 3 minutes to omplet 


114 Product Engineering March 31, 195 


| 
ar 
| 
~ 
| equiafe 
\ 
— | 
< 
\\ 
Fuse 
Be \ gan 12V WY W\ 
Ul \ 4 
; 


Plastics Form 
Sleeper Compartments 


The rooms in this low-cost sleeping car are modules 
made with resin-bonded glass fiber. The preformed 
plastic room sections reduce assembly costs and 
need no paint after installation. Maintenance 


expense, too, is low. 


Car is designed to carry 40 people in 24 single and 8 
double compartments at fares slightly above present coach 
rates. The Burlington Road has 4 cars on its Denver 
Zephyrs and the Baltimore and Ohio put 2 on its Colum 
bians this month. The stainless steel car and its plastic 
interior are made by the Budd Co., Philadelphia 


Beds are made .. . Two plastic shells 
by folding down hinged panels at each end of the compartment that f 1 each itn 
in lower compartment, the seat folds and moves down out of th vitl lam ist \! 
wav. Mattresses are in two section Singles are d ipl x typ with i t ! 
upper compartment 2 ft above floor level. ‘The shells are formed foam f dl 
laying up glas mat molds and id th i 
vith p t resi ds a ived th a pa 
ind a colored resin surfa oat. ‘The plastic molds are made by ( i 
laying up and bonding glass fiber mats on wooden pattern 
voids the pro! lem of designing with reverse forms and 
reduces mold cost. (See page 69 of Feb. 3 issue for program t ( 
to establish reliability standards for fiber-reinforced plasti i 
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; ) Is 


how to calculate « «. 


THERMAL RADIATION 


= ut & a a. 


Chart helps pick surface finishes and 
temperature levels that dissipate heat to 


atmosphere faster. 
GORDON V. THOMPSON 


The Martin Company 


Li. hunks of ice. thermal radiation is a cooling heit) its fourth-power exponent gives rapidly increasing 
method that existed long before modern refrigeration values of W 
ns. One big difference is that the radiation method The Stefan-Boltzmann Law also suggests two wavs 
isn’t hopelessly old-fashioned—it can dissipate heat from of increasing radiant power of a body; increasing emis 
high-temperature surfaces with advantages no other sivitv Or raising its Operating temperature 
system can match. Emissivity of an ideal radiator is unitv. In actuality, 
lake the problem of keeping missiles and aircraft emissivity of a surface is a fraction of the ideal “black 
ool as thev streak through the itmospher¢ it supe body” radiation—the ratio of W’ emitted by a body at a 
sonic speeds—one of the stickiest challenges facing the ct temperature to W emitted by an ideal radiator at the 
veronautical engineer. At high Mach numbers, aero same temperatur 
dynamic friction heats surfaces to extremely high tem Since W varies as the fourth power of the tempera- 
peratures. Elaborate cooling mechanism are costly, add ture, doubling the operating temperature R) increases 
extra pounds, consume precious power and space W’ by a factor of 16. This indicates how control of 
Here thermal radiation can often go to work as a emissivity and operating temperature can frequently 
natural “‘safetv valve” distributing excessive heat to the olve part of the ling problem without the usual 
indings—no mechanical equipment, no refnget penalties of weight and maintenanc¢ 
int ttle or no weight added. And with careful choice 
of surface treatment the designer can often boost heat PLOTTING THE ANSWER 
dissipation bv a factor of 10 or more. lo put the Stefan-Boltzmann Law into more usabk 
form, the equation W ae T* is plotted to yield direct 
HOW IT WORKS alucs of radiant power for any combination of tempera 
\ll bodies at temperatures above absolute zero throw ture and emissivity. Because this equation is in the form 
off some heat in the form of radiant energy. The Stefan- \ ¢ x‘, it can be plotted on logarithmic paper as a 
Boltzmann Law describes this phenomenon straight line with a slope of 4. Two-cycle graph paper is 
usually sufficient for all commonly encountered tempera 
iW el tures. Additional curves, parallel to the black-bod 
aly curves, give values for materials of other cmissivities 
Some examples will emphasize usefulness of the chart 
Stefan-Boltzmann constant, \n aluminum canister (« 0.05), containing clectronic 
1.73 & 10° btu ft? hr/°R* equipment and having a power consumption of 600 w, 
: ~eurebhte, . reaches a service temperature of 600 R. The chart shows 
ibsolute temperature, 
that aluminum at this temperature has a radiant power 
lor temperatures below ambient, W is very small of 0.00325 btu ft*, sec 


vhen temperature exceeds 460 R (zero Fahren Applying a black crackle finish (« 0.93), radia 


Product Engineering — March 31, 1958 


4 
» 
116 


/ 


Heat Dissipation . . 

s a function of temperature and emissivity. Chart—folded three times—covers complete useful temperat ange 
Family of emissivity curves includes all normally encountered values. Emissivities for ar > f 

in an engineering handbook. 


tion can be lt btu, ft ft t t t R 

The high-emissivity coating in this instance improves is approximately 6 btu ft* s \ssumin 

heat dissipation by a factor of 18. of 4 btu/ft®/sec can be tolerated for short 
In another example, an aircraft travels at Mach 4 chart shows a material with an emissivity of 

and 80,000 fect altitude. Under these conditions skin radiate the remaining 2 btu ‘ft’ s« 
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The case for 


PROCE 


F. D. SEAMAN 


Process Development Group 
Aviation Gas Turbine Division 
Westinghouse Electric Corp 


i. our ability to produce falling be 
hind our ability to design and market 
our products? There is 


some WOTTY 


ibout this in 


major armament; in 
helds other than national defense, the 
very future for many a company tests 
on ability to produce at a price and 
that 


creased support of research taking the 


quality satishes customers. In 


guesswork out of product design and 
marketing must be matched with 
equal attention to production 


Simply putting more time into per 
fecting new processes and improving 


a small area of Process Engi 


existing ones is not the answer 
is only 

neering. 
include 
development, evaluation, application, 


Process Engineering must 
ind control, administered by an or 
ganized Process Engineering activity, 
is Shown in the chart. First develop 
mental step is to determine what proc 
Major 


l reating—external and 


esses are involved. ones ar 


internal, and 


forming or joining; subdivisions will 


vary with organization and product 
\ strong, central clearing house is 
the 


Problems are 


cheapest, best way to operate 
channeled into Process 
Sources for whatever solutions may 


exist. However, just serving as a mat 
riage bureau for obvious problems and 
iffliated not sufhcient 
Process engincers must reach out by 
participating in meetings and confer- 
ences, and through contracts with de 


process¢ S 1S 


velopment organizations. 
Some means of sorting and evaluat 
ing required to weed out false 


claims, ideas 


improperly developed 
and duplication—without losing usc 
ful solutions. Then useful ideas must 
be sorted, cataloged, tried out. 

lirst determine 


whether a process is a new technical 


ste p should 
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What to do when production know-how falls behind 


design and marketing practices 


| 
| | 
| Pr. | Phase I 
ocess Equipment Other 
mfgr | mfgr | industry | | Developme 
Processes _ Equip. ideas Knowledge — Experience | 
| 
| Process 
| classificahon 
| 
New tech improved Commercial | 
; roach tech. approoch voriotion |, | Phase I 
renase i 
Process | | Evaluatio 
| analysis 
Strong Similariti Weok 
points ond differences points |) 
Design Manufacturing 7) 
cognizance cognizance 
Modified Lower Better | 
| designs and designs ond process | 
material material rehability Phos 
| licotior 
Process , | 
| application 
| (Feedback of unfilled | 
| applications serves as vital | 
guide to future developments) | 
| 
Process | 
contro! Phose IV 


| Effective production | 


ipproach, a technical improvement 
or a commercial variation. 

Dividing products or components 
into these three categories will help 
place responsibility for design: 

Technical products where perform- 
ance is competitive. Here the design 
the key the 


process engineer can help most in 


engineer 1s person and 


meeting design needs. He also can 
scarch to improve the design. 

Utility products where function is 
simple and little design is involved. 
I:mphasis is on simplicity of manu 
facture, and the enginecr 
has major responsibility for physical 
shape, materials, production process. 

Style products, where the market- 


pr ICOSS 


Product Engineering - 


ing expert is in command. Ilere, the 
process engineer has a supporting role 


in achieving appearance, cost and 
utility. 

lor effective process control, spec- 
iications are needed to fix the 


ground rules, and to make sure that 


expectations are technically sound 
fair. 


be supplemented by instructions and 


and Then, specifications must 
training. 

Ihe least complex Process Control 
is production of a single item by a 
skilled artisan of known integrity. 
Contrast that with a complex piece 
of aircraft equipment—here the Proc- 
ess Engineer and his specifications 
play an important part. 
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MESSAGE TO AMERICAN INDUSTRY 


ONE OF A SPECIAL SERIES 


ow Research Shapes 
ur Future Prosperity 


If you are looking for an industry that 
is going to keep on booming in 1958 and 
every year for the next decade. here it is. 
It is the industry of technological innova- 
tion through research and development. 

Last vear this great new industry spent over 
$7 billion to discover and develop new indus- 
trial products, processes and equipment. This 
vear the preliminary MeGraw-Hill survey in- 
dicates that total expenditures for industrial re- 
search and development will be even greater, 
perhaps as much as $8 billion, Of the companies 
surveyed, 57° plan to spend as much as in 
1957 and 38°, plan to spend more. 

The sustained expansion in research 
and development is the best guarantee we 
have that the current decline in business 
investment in new plants and equipment 
will be relatively short-lived. There can be 
no prolonged decline in investment in an econ- 
omy where technology is changing rapidly. 

This editorial is designed to show how the 
continued surge in research and development 
can be expected to lead first to new products, 
and eventually to renewed expansion of invest- 
ment in new industrial plants and equipment. 
Such expansion is the essence of national eco- 


nomic growth. 


Product Engineering March 31, 1958 


A Slow Start 


The impact of research on sales and invest- 
ment is still verv gradual. Research spending 
itself has more than doubled in the last four 
vears. But only 32°, of all manufacturing firms 
report significant capital outlays to make new 
products. We are not reaping the full dividends 


of industrial research as vet for several reasons: 


@ Research expenditures were relatively 
small until the Korean War of 1950 brought 
substantial government contracts in aviation, 
electronic and related fields. Heavy Vy resear h 
outlays for civilian and industrial products 


came even later. 


@ There is an average lag, according to re- 
search directors consulted by the MeGraw-Hill 
Department of Economics, of roughly seven 
years from the start of research until the prod- 
uct is ready for large scale output — about five 
years of research and at least two years to 


solve production problems and develop markets. 


®@ Complex products, such as new consumer 
durables and industrial machinery, have an 
even longer time lag. 
However, new developments are certainly un- 
derway. Research began to increase in all lines 


of business when Korean War restrictions and 
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the excess profits tax came to an end in 1953. 
The tax revision of 1954 added a new incentive 
by making research outlays deductible as a cur- 
rent business expense. By 1955, the research 


boom was on, 


When Is The Payoff? 


With a lag of about seven years, it will be 
the early 1960s before these new developments 
become a dominant factor in capital investment. 
But once the flow of new products and new proe- 
esses starts, it will accelerate sharply — just as 
research spending has accelerated in the past 
few vears. 

By 1960, over $50 billion in sales will be 
coming from products not on the market as re- 
cently as 1956. Sales of new products will in- 
crease year by year, but they will gain most in 
1960-1962, or five years after the recent spurt 
in research expenditures. 

Capital expenditures to manufacture new 
products will also rise, but with a slightly long- 
er lag. Here the sharpest rise should come in 
1962-1965, as the new products reach a volume 
that calls for a significant amount of new capac- 
ity. In most cases, initial output of new products 
will come from existing capacity. 

This timing of a new wave in capital invest- 
ment appears logical on other grounds. Popu- 
lation experts forecast an upsurge in marriages 
and births around 1965. Se by 1962, industry 
will be starting to tool up for new mass markets. 

The important point is this: As we ap- 
proach the 1960s more and more sales 
and investment will be in new products 
growing out of research. By 1960 well over 
10% of manufacturing sales will be in new 
products not on the market in 1956. 

Meanwhile — research will help stabilize 
capital spending by raising the level of mod- 
ernization and replacement expenditures. Of 
course, research does not eliminate all the ups 
and downs in the demand for capital goods, for 
there remain variations in the amount spent to 
expand capacity. But a high level of moderni- 
zation, to cut costs and improve quality, does 
put a floor under any drop in investment. 
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What To Expect 


During the next few vears we can expect an 
increasing flow of new materials, new metallic 
alloys, new machinery — primarily those devel- 
opments coming out of long-established research 
programs in the chemical and electrical indus- 
tries. Industry will make wider use of special- 
ized computers and automated equipment. 

But the dramatic payoff on research comes 
even later. In the early 1960s the consumer 
goods industries will begin tooling up for their 
really new products — things so basically new 
they can change the way a family lives. Such 
items as plastic houses, paper apparel, turbine 
autos are under development right now. But it 
will take several years to get costs down and 
for population and incomes to grow to the point 
where mass markets are created. 

When we reach that point in the mid-1960s. 
there will begin the greatest surge of capital 
investment in all history. And then — around 
1965 — the new processes (full automation, 
atomic power, continuous steel casting) which 
are the slowest and most expensive part of the 
research chain to develop, will come into play. 

The combined impact of new products 
and new processes, to meet an expanding 
market, will thus be felt in the mid-1960s 
— eight to ten years after the recent sharp 
increase in research spending. The ful! im- 
pact is that far away because of the lags for 
applied research, pilot plant studies and market 
introduction. But to a large degree the pros- 
perity of the 1960s has already been shaped by 


the research programs now underway. 


This message is one of a series prepared by the 
McGraw-Hill Department of Economics to help 
increase public knowledge and understanding 
of important nation-wide developments. Per- 
mission is freely extended to newspapers, 
groups or individuals to quote or reprint all 
or parts of the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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Silicone News 


FOR DESIGN ENGINEERS No. 48 


Vital Strip Heaters Are 
Sandwiched in Silastic 


Fighter pilots had gun cameras to 
record their hits and misses during 
World War II, but how do today’s pilots 
keep score against mere radar “blips”? 
The answer is Nadar, developed by the 
Autonetics Division of North American 
Aviation. And Silastic’, the Dow Corn- 
ing silicone rubber, helps keep Nadar 
units at proper working temperatures. 


An ingenious electro-mechanical system, 
Nadar automatically keeps tabs on hits and 
the 
four-channel magnetic tape 
heat, Nadar 


temperature of 


radar 
Without auxil- 


have a 


misses by recording images on 


lary however, would 


minimum operating only 
80 F encoun- 
Arctic 


contains 


41 F, far above the required 
high altitudes 

That’s why each 
three strip heaters bonded between sheets 
cloth 


tered at and in 


service unit 


Custom- 


glass 


coated 


Silastic 


SILASTIC 


designed by Electro-Flex Heat, Inc., the 
heaters utilize up to 100 watts each and 
raise temperature from — 80F to 41F 
within 15 minutes. 


Silastic was selected as insulation for the 
has the thermal 
stability to withstand the sudden and severe 
this 
application. It won't harden, crack or check 


strip heaters because it 


temperature changes encountered in 


at temperatures from 130 to 


over SOO F. In addition, it has excellent 
°r w PA F Cont. Pg. 2) 


ranging 


Large Silicone Exhibit a Feature of 1958 Design Show 


news of silicones 


the 


how 


latest 
you can profitably 


For and to 
learn apply 
cones to your designs, be sure to visit Dow 
1958 Exhibit, BOOTH 410, 
April 


sili- 


Corning’s 


Chicago International Amphitheater, 
14 to 


17. 


NEW ELECTRONIC FILM SPLICER 
RELIES ON SILICONE DIELECTRICS 


Today, versatile silicone dielectrics are 
giving a designers of 
modern electronic devices. The reason: 
exceptional thermal and dimensional 
These unique properties are 
especially apparent in a new electronic 
film splicer developed by Shepard Lab- 


big assist to 


stability. 


oratories, Inc. of Summit, N. J. 
Eliminating adhesives entirely, the new 
Shepard unit splices film with a shot of 


dielectric heat so quick and intense that 
the ends of the film fuse before they have 
“burn.” A 


etched on a copper-clad silicone-glass lam- 


a chance to printed circuit 
inate controls the current and gives split- 
second timing 


While there, pick up your copy of the 1958 
Guide to Dow Corning Silicones 
this 
fact-filled with information that can help 


A “must” 


for designers, 16-page brochure is 


you cut costs, simplify designs and add new 


sales appeal to products No. 486 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE REFERENCE NUMBER IN COUPON ON NEXT PAGE 


Glass laminates bonded with Dow Corning 


silicone resins have proven ideal for printed 


circuits because they retain excellent 
dimensional stability and a high order 
of moisture resistance despite clevated 


operating temperatures 


Shepard Laboratories’ electronic film 
splicer also uses a silicone-glass laminate 
for the two clamps that hold the film in 
position. Free from dielectric loss, and 
offering maximum resistance to carbon 


arcing, these laminated pieces do not inter 
fere with the passage of high frequency 
splicing current Ithough the new splicers 
were designed lor use Cont. Px ) 
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Silicone News 


NEW LITERATURE 
AND TECHNICAL DATA 
ON SILICONES 


1958 Guide to Dow Corning Silicones—consists 
of 16 pages filled with data and illustrations 
suggesting ways in which you can cut costs, 
simplify designs, improve performance and add 
new sales appeal to your products with Dow 
Corning Silicones. Cross indexed for handy ref- 
erence, this all-new Guide includes properties 
and uses for the silicone products developed in 
recent months. No. 490 


“More Muscles for Tomorrow”’—A movie in color 
and sound gives visual proof of the benefits 
of silicone electrical insulation. Silicone insulation 
means increased production, reduced mainte- 


nance, freedom from over-motoring, and savings 

in space and weight. A folder describing the FLU | D C 0 U PLI N G S AT TA | N 0 PT | M U M 

movie and explaining how to arrange for show- 

PERFORMANCE WITH SILICONE FLUIDS 
® | 


Dow Corning Silicone Compounds, for dielectric | Dow Corning Silicone Fluids hurdle the __ ity. This same inherent stability also 
applications, for release of plastic and rubber | performance barriers imposed by the applies to shear resistance. 
moldings, and tor protecting finely machined limiting characteristics of organic oils. 
thread parts, are described and compared in That’s why they're being specified in a 
a handy reference pamphlet. No. 492 
growing number of designs as damping 
® or driving media. Typical example: new 
Antifoam B, the lowest priced silicone foam- | fluid couplings made by Electra Motors, Elect a tah rer eo 
killer, has greater stability than any other water Inc., Anaheim, Calif. 
dilutable silicone defoamer commercially avail- 1/4 to 5 hp, with output speeds of 1 to 
able. Antifoam B will not separate, oil out, settle Attached to drive motors to prevent over- 
or precipitate in most applications; retains uni- 
formity and effectiveness even under adverse 
storage or operating conditions. Ready to use, 
it requires no diluting or pre-mixing. No. 493 evenly and smoothly from a driving face Fluids 1) Serviceable from I to 


Electra fluid couplings are compact, main- 
tenance-free and as easy to install as 
ordinary sprockets. They are also featured 
as original equipment on a new line of 


345 rpm. 
loading and to assure smooth acceleration, 
Electra’s fluid couplings transmit torque Additional facts about Dow Corning 200 


to a driven disk (or vice versa) by utilizing 400F (2) Available in many viscosities 

ad the exceptional shear resistance and ther- (3) Show little change in damping 

Parts and components made with Dow Corning | mal stability of a Dow Corning 200 Fluid 
show excellent resistance to heat, and have good According to Electra, “the fluid is 50 times extreme temperature variations (4) Highly 


structural and electrical properties. Used os | as constant over a wide temperature span resistant to oxidation and to viscosity 
brush holders, collector rings, terminal boards, 


or 


torque transmitting properties despite 


as petroleum products of the same viscos- breakdown due to shear No. 487 
multiple lead connectors, heat dams for turbine 
driven alternator bearings, and aircraft brake | tay =< 
shoe backing. No. 494 | SILICONE DIELECTRICS (Cont.) STRIP HEATERS (Con:.) 


te on the new, non-acetate movie films, they thermal conductivity allowing rapid heat 
a a work equally well with conventional film | transfer. Proof that Silastic does its job 
provides a means of using silicone rubber in materials. well in the radar recorders is the fact that 
those applications where a heat cure is impracti- | Al] the Phenolite silicone-glass laminates | Over 3,000 units have been delivered to the 
cal or cannot be tolerated. Available in different used in this application are produced by Air Force since 1954 without a single 
consistency grades, Silastic RTV retains good 
physical and dielectric properties. No. 495 | National Vulcanized Fibre Co. No. 488 | report of unsatisfactory service No. 489 


Dow Corning Corporation, Dept. 863, Midiand, Michigan | 
Please sendme: 4860 487) 488 489490 


SILICONE NEWS is published for product design and development engineers by 
491 492 493 | 


NAME 
TITLE 
COMPANY 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


STREET — | ATLANTA BOSTON CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEW YORK WASHINGTON, D. Cc. 


CANADA: DOW CORNING SILICONES LTO., TORONTO GREAT BRITAIN: MIDLAND SILICONES LTO... LONDON 


FRANCE: ST. GOBAIN, PARIS 
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AS A IVET Rollpin cuts material and assembly costs 


25% on Reynolds Gas Regulator Co.'s toggle lever assembly 


Where can you use this 
simple fastener? 


If you use locating dowels, hinge pins, rivets, set 
screws—or straight, knurled, tapered or cotter type 


pins—Rollpin can cut your production and main 


AS A SHAFT tenance costs as it does in everv class of industry 


lighter shows how Rollpin made savings of 1!2¢ per unit in 


Rollpin is a slotted tubular steel pin with cham 
assembly of spark wheel 


fered ends that drives easily into standard holes 
compressing as driven. Its spring action locks it 
in place—withstanding impact loading, stress re 


fe versals and severe vibration. No thre ading pecn 


ing or precision drilling needed. Rollpin is readily 


removable and can be re-use d tha hol 


ELASTIC STOP NUT CORPORATION 


REPLACING A TAPER PIN tots ove OF AMERICA 


24¢ labor cost on each of American Machine and Foundry’s - — — -MAIL COUPON FOR DESIGN INFORMATION 
MITY-7-VISES. Eliminates tool cost caused by breakage of 


small taper reamers. 


Elastic Stop Nut Corporation of America 
Dept. R-38-32, 2330 Vauxhall Road, Union, N. J 


Please send the following fastener information 


Rollpin samples Here is a drawing of our product 
What self-locking fastener would 


5 = 6 | Rollpin bulletin you suggest? 
RADEMARK 


Firm 


Street 
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Automatic Assembly: 


CHECK-CHART for 
SINGLE-PART COMPLEXITY... 


® can guide design 


® reveal total complexity 


Human hands can grasp a complicated part easily and 
position it for assembly; no simple mechanism can 
do this I:ngineers should, therefore, design parts 
shaped for easy machine assembly This sometim« 
equires viewpoint change The design engincc 
usually has the underlying thought that the parts he 
designs will be assembled manualh His emphasis 
on the design that serves its functional purpose best, 
with the least material 

lor automatic assembly, he should be alert to the 
difference between a part that is easily handled bi 
machinery and one that is not. For example, a cvlinder 
with one domed end has to be selected, then oriented 
for assembly More machinery is required to do this 
than would be needed for a evlinder with symmetrical 
ends \ slight difference in shape, insignificant to 
the designer, may prevent automatic assembly and 
increase costs by more than the slight material saving 
nvolved 

This chart shows some basic shapes in steps of 
increasing complexity step is significant to 
production enginecr. In each column to the right an 
inherent property of the basic shape has been lost 

Multiplied column-numbers (vertical by horizontal 
give a rough measure of comparative complexity for 
the shape located by the numbers. The “A” numbers 
will represent a somewhat higher score than the others 

lor a complete parts list, the average “complexity 
number’ would be a good guide to how easily the 


whole unit could be assembled automatically. 


Product Engineering 


March 


rect ie lit tor 
Ibility 
eneroally | Gener y 
more oxe f f mmetr 
4 
— 
=| 
124 — 195: 


O 


PETER C. NOY 
Manufacturing Engineer 
Canadian General Electric Co.. Lid 
Barrie, Ont 


Stocky and elongated shapes 
are graded according to complexity The 


last three vertical 


columns 

that are similar to the first set ? 
but are not stocky Rigidity 
although it cannot be depicted 
ample, a needle and a piece 

may be similar in shape but they 
not be handled the same way. The 
needie is more table the 
bend easily. Parts 


should best be 


ire 


stocky, stable 
Different basic 


by other engineers. A 


shapes 


would always head the 


infinite number of axes of syn 


metry 
disk has two axes of symmetry, the 


nated disk one, and the disk wit 


off-center evagination has none 
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BLOOD BROTHERS Universal Joints 


“get the power through” to make 
our highways come sooner... 


CATERPILLAR 


INTERNATIONAL 


t's a rough, tough, shock-and-strain life for the average ‘dozer and 
But machines like these are ready for it. Part by part, they've 
had long life engineered right in from the start. 


Blood Brothers Universal Joints, for example, are one of the rugged, 
lependable components you'll find . . . selected for their field-proved 


On these machines—and many other kinds of road-building equipment 

Blood Brothers Universal Joints ‘‘get the power through"’ depend- 
ably. It’s one of their vital functions to help make our highways 
ome sooner. 


If you build heavy-duty equipment, write for Bulletin 557—or call 
on our engineers for suggestions. 


ROCKWELL ROCKWELL SPRING AND AXLE CO. UNIVERSAL JOINTS 


SWA Blood Brothers Machine Division AND DRIVE LINE 


ASSEMBLIES 
ALLEGAN, MICHIGAN 


©1958, Blood Brothers Machine Div 
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how to plot and read a 


Carpet Curve 


Formulas involving three variables are best plotted 
on a chart that allows quick and accurate 
interpolation—the carpet curve. 


ALEXANDER KRIVETSKY 


Head, Internal Structures Research Group 
Special Weapons Division 
Bell Aircraft Corp., Buffalo 


related variable e enco 
pl tting or depicting then 
lifeult. Thus, if three 


These two plots 
are best combined .. . 


2} 
in a carpet plot. Interpolation is then A 2 
more accurate y 


Continued on page 
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PACKING 


You may be. Consider this: trow much does it 


cost you every time you shut down a production line 
to replace the packing in just one piece of hydraulic 
equipment? Now, multiply this by the amount of 
times this same equipment has had to be re-packed, 
say, in the past three years. And multiply this figure 
by the total amount of hydraulic equipment in your 
production system. 

This downtime cost is enormous—just for pack- 
ing. It’s far higher than the cost of the packing itself 

.and a lot more than the pennies saved by buying 
less expensive, inferior packing. 

It's for this reason that packing like U.S. Match- 
less® is, by far, your most economical buy. It’s made 
in a variety of styles, each for specific applications. 
Used and recommended by many of the leading 
original equipment manufacturers, Matchless is a 


Mechanical Goods Division 


packing you can trust to do the job longer, better... 
to turn downtime losses into uptime profits. 

U.S. Matchless is part of a complete line of qual- 
ity packings available at your “U.S.” Distributor, or 
write us at Rockefeller Center, N. Y. 20, N. Y. In 
Canada, Dominion Rubber Co., Ltd. 


United States Rubber 


See things you never saw before. Visit U.S. Rubber’s New Exhibit Hall, Rockefeller Center, N. Y. 


Use Reader Service Card For More Information 
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z- scale for stagger 


8 iO 12 4 
x scole for z= 2 
6 8 10 12 
x scale forz=4 


First step to a carpet plot... 


is to plot a family of curves on a staggered 
scale. In this case the y-versus-x values of (A 
are staggered by a distance proportional to z 
note “‘z scale for stagger In selecting the 
staggered scale some judgement must be exer 
cised so that the various curves will not over 
lap each other. Two constant z-value curves 
are drawn here and associated with their x 
scale. The x scale is shifted until the entire 
range of z for which information is desired 
has been plotted 


Carpet plot is completed . . . 


by drawing the curves of constant x value 
between the staggered curves. These curve 
are identical to those in (B) and are merely 
displaced horizontally. When this is done the 
horizontal scale is no longer necessary. One 
characteristic of carpet plots is that curves in 
tersect on a common vertical line. To interp< 
late a carpet plot, appropriately divide the 
distance between the vertical intersections. and 
project the points to the curves. In ABCD for 
example, the two sets of horizontal lines &£ 
and F have been divided into a quarter and 
a half (E into a quarter, F into a half, read 
ing from the left.) Projection of the half-points 
Ff locates the z curve. It is numerically half 
way between 2 and 3 and is the 2.5 position 
for the z scale. Projection of the quarter 
points Ee locates the x curve, which is numer 
ically quarter way between 10 and 12, and i 
the 10.5 position for the x scale. The two new 
curves intersect af y 4.2 


how to plot and read a Produ ngit ™ 
Carpet Curve (concluded ) 
|_| | | | 
| Y3 4/5 | | 
2 i4 18 20 | 
++ 
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SHEAVE WITH THE BIG GRI 


The Worthington QD Junior is built 
for a lifetime of service. Like the fa- 
mous heavy-duty QD, this two-piece, 
light-weight sheave has a heavy- 
It’s built 
won't loosen or slip under 
shock or pulsating loads. Yet it’s al- 
ways easy to remove from the shaft. 


weight’s grip. for staying 


power 


1./mproved hub design patterned after 
our heavy duty QD—tapered, split. A 
Worthington development to grip the 
shaft and still provide easy assembly 
and removal. 


2.O0ne common hub for complete range 
of pulleys in “A” and “B” Section, 
3.2". PD through 18.4” PD in single 


and double groove—108 sizes in all. 


3. Simple 2-piece assembly drawn up by 
three heavy hex head bolts. A standard 
wrench is all you need to assemble or 
remove. 


4. Tapped holes in sheave for using pull- 
up bolts to break cone grip when re- 
moving pulley from hub. 

5. Distineti 


SIZeS 


I-beam arm (in larger 
to give more strength with less 


weight. 


Get all the facts. Write for your free 
copy of descriptive bulletin FHP-100- 
B1. Worthington Corporation, Section 
79-8, Oil City, Pa. 


Tests show the Worthington QD Junior stays tight 
even under a torque force of 3300 pounds. 


Single Groove » Two Groove 


WORTHINGTON 


we 
| 
. 
| 
3 
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These mechanical 
components, electrical 
devices, fluid power and 
control systems, materi- 
als of construction and 
. engineering department 
equipment are being 
introduced at the 
Design Engineering 
Show, Chicago's In- 
ternational Amphithea- 
tre, April 14-17, and 
have act Geen CELLULOSE-BASE FINISHES . . . 
viously described in 
Product Engineering. 


at the 1958 DESIGN SHOW 


applied by fluidization process (PE—Jan. '57, p. 140) exceed, in a single 
dip, thicknesses possible with conventional lacquers or solution finishes 
Castings, steel-wire fabrications, and stampings in a 


wide range of sizes are uniformly coated, unmarred by sags, drips or 


I 


irregularity in material flow. Material penetrates contours on 


complex shapes. Various colors are available in controlled sheen from 
semi-dull to high gloss. Finish has salt-spray and sunlight resistance, 
good wearing properties, chemical resistance and is a general-purpose 
insulator. Finished parts are available from companies licensed to us« 
the fluidized coating process. National Polymer Products, Inc., Reading, Penna. 
See Booth 653 or Circle 0, inside back cover 


TRIPLE-SEAL FASTENER .. . 


for irregular, corrugated or curved surfaces, as well as flat surfaces, 


consists of a spring-type hardened washer with a flowed-in 
gasket sealant that can be preassembled to any standard machine screw, cap 
screw or bolt. Said to overcome the problem of twisting and tearing 


action when the washer does not turn as screw or bolt is tightened 


Sealant is a compound based on polyvinyl chloride that withstands 
temperatures from 100 to 250 F. Seals against water and many dilute acids 
\ compound resistant to oils is available. Offered in screw 

sizes from No. 6 to 4 in. in carbon or stainless stee]. Russell, Burdsall & 
Ward Bolt and Nut Co., 100 Midland Ave., Port Chester, N. Y. 

See Booth 986 or Circle 2 


inside back cover 


TIMERS, RELAYS AND MOTORS... 


include a synchronous motor timer, an adjustable repeat-cycle timer 


relays with four or six contacts, and an adjustable pushbutton timer. ‘The 
synchronous timer, shown here, has a traveling reset spring. Tension of 
the spring remains constant regardless of the total time setting, prolonged 
life of timer and driving motor. Programming timers, with up to 


TIME DELAY RELAY 


five independent circuits adjusted by cam action, are set by positioning 
of snap-action keys. Low-cost pushbutton timers are manual 


pre umatic 


HAGEN MANUFACTURING CO.. INC. 


time-delay units weighing less than 8 oz, incorporating screw 
adjustment, and SPDT enclosed switch for 15-amp loads. Time ranges 
from 1 sec to 2 min are available. Synchronous motors now 
feature lifetime lubrication. Hagen Mfg. Co., Baraboo, Wis. 

See Booth 301 or Circle 3, inside back cover 


CONTINUED ON PAGI 
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REINFORCED TEFLON .. . 


in molded parts is two to four times more dimensionally stable 
than unmodified Teflon. It has a thermal coefficient of expan 
one-fifth that of Teflon. Dimensional stability is 
said to be superior to that of Teflon in resistance to creep and 
to deformation on thermal cycling 


sion about 
Coefficient of expansion 
is close to that of aluminum, copper, brass, magnesium and 
silver. The addition of the high-temperature, imorganic rein- 
forcing agent has a negligible effect on dielectric strength, vol- 
ume or surface resistivity or density. Now available are pilot 
quantities of molded parts and standard stock shapes, such as 
bars, tape and tubular bars. Polymer Corp. of Penna., 2140 
Fairmont Ave., Reading, Penna. 

See Booth 653 or Circle 4, inside back cover 


MINIATURE AC AND DC MOTORS... 


rhe permanent-magnet motor used with this unit’s multiple- 
drive gearhead, incorporates symmetrical, progressive-lap arma- 
ture winding to provide true electrical balance, 
mutation and low radio-noise output 


supe;nor com- 
Magnets are stabilized to 
eliminate demagnetizing effects common to other permanent- 
magnet dc motors when subjected to sudden reversals. Elemen- 
A li-in. dia 
permanent-magnet dc motor designed to MIL-M-8609 specs 


tary control circuits provide dynamic braking 


Automatic controls . . . 

for variable-speed drives are set in ad- 
justable proportion to a 0.5-to-5.0 ma 
signal from any electrical transducer. 
Pneumatic signals of 3 to 15 psi and a 
frequency-comparison system are also avail 
able. Graham Transmissions, Inc., Mono- 
monee Falls, Wis. 


See Booth 449 or 
Circle 6, inside back cover 


Flexible coupling . . . 

requires no lubrication and is made up 
of a heat and oil-resistant neoprene sleeve 
with axially molded internal teeth that 
match grooves on two metal end-fittings. 
Neoprene sleeves are reinforced with high- 
capacity textile fibers in larger-size coup- 
lings. Over-all length of the coupling can 
be varied by increasing the length of the 
sleeve section. Neoprene teeth move 
positively in the grooves of the end fittings, 
eliminating metal-to-metal contact and 


utilized. Size 
1.25 x 1.77 


26 volt dc motor, 
weight 0.33 Ib 


rpm 
tent-duty cycle 
range is —65 F to 


Til. 


lubrication. In cases of severe overloads, 
the rubber sleeve expands, permitting the 
end fittings to revolve. Coupling also has 
a 30° twist angle that permits it to ab 
sorb load pulsations, shocks and torsional 
displacements and eliminates need for 
slip clutches or spring-type shear pins 
Made in two basic hub sizes with two, four 
and six-ply rubber variations to increase 
torque capacity for each hub size. These 
six units satisfy standard requirements for 
loads to 40 hp at 1750 rpm or torque 
loads to 1440 in-lb. United States Rubber 
Co., 1230 Ave. of the Americas, New 
York 20. 


See Booth 738-46 or 
Circle 7, inside back cover 


Vinyl-metal laminate . . . 

on steel or aluminum is available in a 
variety of patterns and textures. Said to 
be easy to fabricate, permitting deep 
draws, bends and crimping without dam- 


takes output shafts up to % 


in. dia. Dynamic braking can be 


of the explosionproof cylindrical envelope is 
to 2.40 in 
peratures from —65 F 


Capable of operating in ambient tem 
to 200 F, rated as continuous-duty, 


015 hp at 9700 rpm; requires 0.6 amp; 
I'wo balanced windings permit reversal with a 
SPDT switch in a 400-cps, 115-v, ac motor having a brake with 
estimated life of 1 million cycles. Rated at 0.020 hp at 9700 
Power input is 83 w for a 3-min-on, 7-min-off, intermit 
150-F rise 
sO F 

1.50 x 3.09 in. Barber-Colman Co., 1400 Rock St., Rockford, 


Standard ambient temperature 


Size of explosionproof envelope is 
See Booth 687 or Circle 5, inside back cover 


age to the laminate. Available in sheets 

to 32 x 144 in. and coils to 32 in. wide. 
American Nickeloid Co., Peru, Ill. 

See Booth 1038 or 

Circle 8, inside back cover 


Shaft-mounted gear motor. . . 
is designed to be flange-mounted. Hollow 
shaft will support drive shafts without 
using additional bearings or pillow blocks. 
Standard heavy-duty taper roller bearings 


132 
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a great machine 


THE DeVLIEG MACHINE CoO. has been a consistent 
user of OK Hardened Products for many years. They 
build absolute precision into their line of boring and 
milling machines. One of the methods of achieving this 
ultra-precision throughout the life of their machines is 
with OK hardened vee guides as illustrated in this ex- 
posed photo of their Spiramatic Jigmil. 

Here's why OK hardened vee guides contribute to 
machine tool accuracy: They are virtually wear-proof, 
a result of welding special analysis tool steel to a mild 


steel backing. High wear-resistant properties are 
produced by special hardening 

(Rockwell C-65-66) to 

a depth of 3/16” 


For Free bulletin, show- 
ing seven standard 
cross sections in 

over 60 sizes, 

write Dept. 45-B 


At Booth 456—Design Engineering Show 


Cross section 

illustrates depth 

and area of hardness. 
Precision grinding finishes 
to tolerances of + .0001". 


CINCINNATI 2 
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NEW COMPONENTS 


AND 


MATERIALS 


continued 


provide bearing support for gearing and 
the driven shaft. Available in 27 output 
7.3 rpm, with a 1750- 
Capacities range from 34 to 

klectric standard D 
units for integral capacities and 
Offered 
ted, totally enclosed, fan-cooled, 


speeds from 525 to 
rpm imput 
25 hp motors are 
flange 
standard C-flange units for fhp 
are prote 
explosionproof and enclosed nonventilated 
nodels. Cone-Drive Gears Div., Michigan 
lool Co., 7171 FE. MeNichols Rd., De- 
troit 12. 
See Booth 823 or 
Circle 9, inside back cover 


Nylon gear coupling .. . 
lubrication 
changeable bushings 

1500-in 
tion-molded nylon gears eliminate lubrica 
tion 


and has inter 
Can take up to 
Stress-relieved, injec 


re quires no 
lb torque 


Gears, held in place on the steel 
hubs by spring rings, make a resilient con 
tact with the 


changeable 


sleeve The inter 


shaft 
Coupling weighs 64 Ib 


stecl 
bushings are for 
from 4 to 13 in 


$izes 

and is said to be compact enough to fit 

on short shaft extensions. John Waldron 

Corp., P. O. Box 791, New Brunswick, 
N. J. 

See Booth 457 or 

Circle 10, inside back cover 


7-hp rotary air motor .. . 


75 
5 im 


is § in. wide x high, including the 
Speed is infinitely variable from 300 
rpm and up with any simple air-valve con- 
trol. Design is explosionproof, making the 
65-Ib motor adaptable for explosive or in- 
flammable atmospheres. Operated by com- 


pressed air at pressures from 30 to 90 psi, 


base 


the motor delivers power that varies with 
pressure and speed. Rating at 90 psi is 
5.8 hp at 1500 rpm; 7 hp at 2000 rpm. 


Standard rotation viewed from shaft end, 


is counterclockwise. Foot or base is stand 
ard. Four tapped holes on end for flange 
mounting are provided. Gast Mfg. Corp., 
P. O. Box 117, Benton Harbor, Mich. 


See Booth 1013 or 
Circle 11, inside back cover 


Utility-grade preplated steel . . . 
is available in chrome, nickel and copper 
Requires no cleaning, plating or 
polishing. Adaptable to stamping, blank 
ing, bending, welding, seaming and other 
standard production techniques without 


finishes 


damage to the finish. A protective coat 
ing is optional. In sheets 24 x 96 in and 
to 160 in.; in coils § to 24 in. wide and 
100 to 1000 ft long; flat strips of 

or wider, up to 96 in. long; 0.008 in. gage 
to 0.020 in 
the new material is expected to find appli 
parts 


gage. Because of its low cost, 
cation for trim and _ functional 
American Nickeloid Co., Peru, Ill. 


See Booth 1038 or 
Circle 12, inside back cover 


Variable-speed drive 

has an electrical -emote-control and speed 
indicator. Regulates from one third to 
three times the input speed—or 9:1 total 
range Operates clockwise or counter 
clockwise on input speeds to 1800 rpm 
max Speed regulation can be manual 
or automatic. 
withstanding overloads for limited periods 
and will handle normal starting or stalling 
torque of an equally rated, direct-coupled 
induction motor. Constant hp rating of 
a particular size at a given input speed 
is available over the entire output-speed 
range where required. Drive has no belts 
or complicated linkage. Speed Variator 
Div., Cleveland Worm & Gear Co., 3300 
E. 80th St., Cleveland 4. 


See Booth 1021 or 
Circle 13, inside back cover 


The unit is capable of 


Time-delay relays .. . 

rated at 20, 35 and 60 amp or up to 5 
hp at 115 v ac employ a cased, high 
reliability design thermal timer. The low 
priced line is said to be the first to offer 
high-load capacities in the nonmechanical 
field and to feature hermetically 
sealed, positive, mercury-to-mercury snap 


timer 
action. Adjustable make-delay periods are 
available factory preset in ranges covering 
Delay timer 
settings may be shifted at any time with 
a standard hex key applied to a set screw 


delays of from 3 to 120 sex 


Relays are compensated for ambient tem- 
peratures from —S85 to 185 F. ‘Timer has 
repeat accuracy of 5% Contacts are 
SPST, 2PST and 3PST. Available for ac 
or de service in most voltages and, accord 
ing to the manufacturer, need not be de 
rated. Encapsulated coils and tubes in 
polyester-resin compound are now offered 
by this manufacturer in relay mechanisms 
This often eliminates need for bulky, ex 
pensive housings. Ebert Electronics Corp.., 
212-32W Jamaica Ave., Queens Village 
28, N. Y. 
See Booth 325 or 
Circle 14, inside back cover 


Integral pump and motor . 

for hydraulic, pressure-feed and transfer 
work has a capacity of 0.6 to 6.8 gpm 
Accepts pressures to 400 psi. Pump hous 
ing is high-density cast alloy iron. Ports 
are 4-in. NPT and are located in the face 
plate. The driven gear is mounted on 
the end of the motor shaft for direct 
drive. Gears run in axial hydraulic bal- 
Seal on drive shaft is lip type with 
pressure-relief system built in to maintain 


ance 


CONTINUED ON PAGE 136 
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FAIRBANKS-MORSE 


MOTORS 


Newest addition 
to the F-M line of 
improved electrical equip- 
ment, single-phase capacitor- 
start motors are designed for severe 
applications. 

New drip-proof frame and bear- 
ing arms are rigid, durable, corro- 
sion-resistant. No pressed steel or 
sheet aluminum in any structural 
part. Famous F-M Copperspun 
rotor with shaft, fans and centrif- 
ugal switching mechanism dynam- 
ically balanced as a unit for smooth, 
vibrationless operation. 

Starting capacitors are designed 
for maximum starting torque... 
minimum starting current. Rugged, 
trouble-free centrifugal switch fea- 
tures oversized snap-action contacts. 

New Bulletin 2401 giving com- 
plete details will bring you up to 
date on the newest in capacitor- 
start, induction-run motors. Write: 
Fairbanks, Morse & Co., Dept. 
PE-3-31, Chicago 5, Illinois. 
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NEW COMPONENTS 


AND 


MATERIALS 


continued 


Motor 


open drinproof 


zero pressure in seal chamber 


is single phase, 60 cps 
or totally enclosed, capacitor start, induc 
tion run, with automatic thermal over 
load and junction box for cable or 
duit 


connections In 3 
voltage is either 115 or 230 vy 


con 
and 4-hp sizes, 
Dual volt 
age in 4 to I-hp sizes is 115 230 v. Ball 
bearing at motor end of shaft is locked to 
shaft; housing accepts shaft thrust, assures 
alignment. Roper Hydraulics, Inc., 340 
Blackhawk Park Ave., Rockford, Ill. 


See Both 423 or 
Circle 15, inside back cover 


Piston check valves . 

are available in brass or 303 stainless steel, 
range in size from $ to 1.2 in. pipe thread 
Valves offer positive, reverse-flow closure 
amd are designed for liquid or gas service 
Max operating pressure of the brass valve 
is 3000 psi, stainless steel valve, 5000 
psi. Temperature limits range from —40 
to 200 F. O-ring is made of Buna-n 
synthetic rubber. Hoke, Inc., 136 S. 
Dean St., Englewood, N. J. 


See Booth 321 or 
Circle 16, inside back cover 


Bearings for farm implements... 
have several new bearing and seal design 
details. One ball bearing has solid inner 
and outer raceways and a full ball comple 
ment without loading slot or split races 
Deep unbroken ball grooves provide dura 
bility and max capacity for radial and 
thrust loads, as well as close tolerances. A 
newly designed bearing seal has proved 
effective against foreign material and 
liquids even when severe application mis- 


alignment exists. All are said to be low 
in cost. Nice Ball Bearing Co., Nicetown, 
Philadelphia. 


See Booth 131 or 
Circle 17, inside back cover 


Mechanical seals . . . 

in sizes from 0.250 to 13 in. dia for shafts 
running at speeds to $0,000 rpm, with 
400 ft/sec. <Ac- 
commodate pressures of 1200 psi and tem- 
peratures to 1350 F. For use with a wide 
varicty of media—oil, water, hydraulic 
fluids, gasoline, JP fuels, helium, nitrogen, 
freon, liquid oxygen, ammonia, hydrogen 
peroxide and fluorine. Cleveland Graphite 
Bronze Co., 17000 St. Clair Ave., Cleve- 
land 10. 


rubbing velocities over 


See Booth 910 or 
Circle 18, inside back cover 


Compression fittings . . . 

for connecting pipe are self-aligning and 
Allow 7° 
Die-formed components 
and molded gaskets are fabricated to speci- 


require no sealing compounds 
max deflection 


fications. Rolled ends of coupling body 
and retainer confines gasket. Available in 
a variety of types ranging from 4 through 
2 in. IPS and pressure-tested to 2000 psi. 


Gasket composition determines tempera 
ture range and type of fluid handled 
Guardian Utilities, Inc., Affiliate of Guard- 
ian Products Corp., 1215 E. 2nd St., 
Michigan City, Ind. 

See Booth 448 or 
Circle 19, inside back cover 


Subminiature switch . . . 


for printed circuit and remote-control ap 


plications is rated 6 amp, 125 v a 

normally open only with 0.003 to 7 
movement differential The snap-action 
switch, 1 x x } in. permits mod fica 
tions to meet critical requirements for 
remote-control units, office machines and 


missile applications. Contacts are mad 


of gold-plated silver. Variations in mount 
ing bracket, actuators and terminal shapes 
are available to specifications. Dual-pur 
pose mounting feature of the unit pro 
both electrical tion 
mounting in one operation. Cherry Elec- 
tric Products Corp., 1650 Deerfield Rd., 
Highland Park, Il. 


vides for connec and 


See Booth 309 or 
Circle 20, inside back cover 


Temperature control . . . 


has short sensing tube for controlling, can 


be used as temperature limit switch or 
alarm. Tube is fastened to steel bask 
Spring holds lever against inner rod, 


which has low coefficient of expansion 
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Black 


that’s 


born 


Imported CASTELL is saturated 


with “black gold” — the best natural 


graphite of more than 99% pure carbon 


Only the best natural “black gold” graphite 
— mined out of the earth just as gold and 
silver is mined — goes into imported 
CASTELL. Because it assays at more than 
99% pure carbon, we are not obliged to 
add foreign oily substances to create the 
illusion of black. CasTELL is born black. 

That's why it gives you clean, crisp, ex- 
tremely opaque lines that do not feather 
or crumble — why you do not have to 
pause frequently to brush away graphite 
dust. 

Microlet-milling, our own exclusive pro- 
cess, reduces the granules to perfect shape 
and cohesion, giving you light-proof lines 
of unvarying density for the maximum of 
cleaner, sharper blueprints . . . lines with 
remarkable erasability that leave no ghosts. 
The close-textured lead sharpens to a 


needlepoint and resists breakage even under 
extra heavy pressure. 20 scientifically-uni- 
form degrees, 8B to 10H. 

You owe it to your career to use 
CaSTELL, the Drawing Pencil of the 
Masters. All good dealers carry CASTELL. 
Why not call yours today. 


CASTELL LOCKTITE (with Tel-A-Grade Indi- 
cator) for those who prefer a feather-weight 
holder with degree indicating device. Grips the 
lead like the jaws of a bulldog to prevent 
slipping or turning. One hand push-button con- 
trol reduces graphite stains 


Imported CASTELL 9030 Lead — with the iden- 
tical graphite that made Castell wood pencil 
world famous. Usable in all standard holders, 
but ao perfect mate with LOCKTITE. Also available 
in a@ kaleidoscope of colors. Packed in plastic 
tube, 12 leads each 


AW.FABER:-CASTELL 


NEWARK 3, N. J. 


Castell in Canada + Write Hughes Owens Co., Ltd., Montreal 


PREFERRED BY PROFESSIONALS 


os AW FABER CASTELLI 


PEN 
co. 


IN EVERY CIVILIZED COUNTRY ON EARTH. 


VISIT US AT BOOTH NO. 577 AT THE DESIGN ENGINEERING SHOW IN CHICAGO 
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ORDINARY HARD GEAR 


ORDINARY GEAR| SOFT GEAR— 


1.0 ae 


this trademark 
stands for the 


gearing made 


7.4. REG. U.S 


HARDNESS-ROCKWELL C SCALE 


Write for DUTI-RATED Gear and LINE-O-POWER Catalogs. 


finest industrial 


sorrcran | | | 


See how you can get more for your drive dolier. 


| 

“DUTI-RATED GEAR DUTI-RATED GEAR— 
Hardened after cutting. 
Precision processing per- 
mits maximum hardness 
while holding accuracy 
within extremely close tol- 


ORDINARY HARD GEAR— 
Hardened after hobbing 
and shaving; hardness 
limited to maintain reason- 
able accuracy. 


ORDINARY GEAR— 
Hardened before cutting; 
hardening limited to main- 
tain machinability. 


Low hardness— excessive 
size required because of 
low capacity. 


OF 
Belton Power Beller Gears 


4567 South Western Boulevard 


Use Reader Service Card For More Information 
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New Parts and Materials continued 


Increased temperature at tube causes lever 
to move, actuating snap-action switch, 
rated 15 amp, 125 to 250 v ac, 60 cps 
May be normally open or closed or SPDT. 
Operating range of 35 to 600 F is sensi 
tive enough to control within 0.5° F in 
liquids; to 1° F in air. Burling Instru- 
ment Co., 16 River Rd., Chatham, N. J. 


See Booth 203 or 
Circle 21, inside back cover 


Control components . . . 

include an electronic timer and a 
step switch with rotary tap-switch acces 
sory. Reset timer is said to time accu 
rately short intervals from 0.05 to 10 sec 
Only moving parts are the armatures of 
two relays. Large dial is calibrated di 
rectly in seconds and accuracy is 
tained within 2% of the initial setting 
May be remotely operated. Step switch, 
with heavy-duty 10-amp contacts, controls 


resct 


main 


to 19 load circuits direct without load re- 
lays. Now available as an auxiliary fea- 
ture is a rotary tap switch that rotates in 
exact relation to the cam shaft. This is 
intended for control of pilot circuits, re 
leasing some of step-switch circuits for 
heavier-duty external loads. Eagle Signal 
Corp., Moline, Il. 


See Booth 301 or 
Circle 22, inside back cover 


High-temperature expansion 
joints... 

eliminate high-stressed, thin-wall stainless 
steel bellows and, thereby, blowouts. Ab- 
sorb 2-in. axial movement, 5° lateral move 
ment and rotation to 360°. 
Joint seal is Teflon wedge, which requires 
no lubrication and is chemically inert. Ball 
and sleeve are steel with chrome-plated 
finish. Max pressure is 500 psi, and max 
temperature is 500 F. Available in 4 to 
6-in sizes Rotherm Engineering Co., 
Inc., 7280 W. Devon Ave., Chicago 31. 


See Booth 1023 or 
Circle 23, inside back cover 


torsional 


Magnetic drive 
is a power-transfer unit that provides full 
overload protection and 
for motor and driven units 


cushioned starts 
Consists of a 
permanent-magnet rotor aud a bimetalli 
rotor, 
them 


mounted with an airgap between 
Driving and driven rotors are 


(Continued on page 143) 
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NEWS OF MATERIALS THAT ARE 
IMPROVING TODAY'S PRODUCTS 


CENE 


THE NATIONAL S 


PUBLISHED BY NATIONAL VULCANIZED FIBRE CO., MANUFACTURERS OF: 


1957, National Vulcanized Fibre Co. 


VULCANIZED FIBRE 


PHENOLITE® LAMINATED PLASTIC 


NATIONAL NYLON 


National’s Broad PHENOLITE" Line 
Assures Unbiased Recommendations 


Successful printed circuitry must begin with superior copper- 
clad laminates. To insure this printed circuit 
National’s Research and Development Laboratories have a 
continuing program aimed at improving existing laminates 
and introducing new ones 

Backed by this expanding research program, National can 
offer you the most adaptable copper-clad line available. It is 
designed to meet every known application. And as new needs 


success, 


Research Helps NVF Copper-Clad Laminates Meet Every Known Application 


TYPICAL TEST VALUES ON COPPER CLAD PHENOLITE 


develop, National will meet them with even newer materials 

From the ten PHENOLITE printed circuit grades 
shown below, you can select the best material, resin, proper 
ties and price for any of your present printed circuit needs 
This broad line permits your National Representative to 
make an unbiased recommendation. See him regularly, he 
can also keep you posted on the full National basic materials 
line of PHENOLITE Laminated Plastic, Vulcanized Fibre and 
National Nylon for electronic applications across-the-board 

In the meantime, use the coupon in this issue for more 
information on National's copper-clad laminates and the 
whole line of National basic materials 


basic 
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PROPERTIES OF BASE MATERIAL COPPER CLAD PROPERTIES RELATIVE sae 
Maximum Based on XXXP 
53 040 18.000 750 _>10@ 100,000 _ 
XKP-209-6-1 46 037 | 130 17,000 250 il 200,00 
XXP-239-1 
PHENOCLAD 4.2 035 0.67 15.500 250 11 | >10@ 475°F 200.000 
XXXP-219-C-l [45 030 0.70 15,500 250 -10@ 475°F 500,000-1,000,0 
XxxP-4551 40 | 006 | 055 | 23500 | 250__| 8 | 11 | >10q 475°F 1.0 
XXXP-470-1 02 048 | 14000 | 2 0, 000- 
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OUT OF THE 


LABS 


Test pieces are conditioned in a humidity chamber for 96 hours at 35°C and 90% relative 


humidity (Condition C-96 35 90) prior to surface resistance test. Then a resistance measure- 
ment is made one minute after applying a 500 volt DC potential. 


Improved printed circuit materials to 
meet critical new applications in radio, 
television, computers, automobiles, 
military electronics, appliances and 
communications devices are developed 
by National’s Research and Develop- 
ment Laboratories. This research has 
expanded continuously for the past 
decade. 


Case in Point: Proving electrical prop- 
erties of various foil clad materials by a 
surface resistance test. This test meas- 
ures any leakage of electric current over 
the laminate’s surface when it is sub- 


Approximately 25” of comb-patterned lines, 
spaced %.” apart, are silk screened or photo 
engraved on the test pieces. 


jected to an electric potential. 


Test Procedure: National's test is a 
modification of Bell Telephone Labo- 
ratories’ Whippany #3 test—in which 
the material is pattern-etched, washed, 
dried and then conditioned at ASTM 
Condition C-96/35/90, as illustrated. 


Results: This test and others, to check 
properties of National’s copper-clad 
laminates, have enabled NVF to offer 
its customers a better quality line of 
printed circuit materials. Example: the 
new Grade G-11 material discussed in 
the next column. 


Printed circuit test patterns are etched in a 
warm ferric chloride solution using specially 
constructed tower. 
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New Copper-Clad Material 
Scheduled For Trade Shows 


At the IRE and Design Engineering 
Shows National will unveil a new 
epoxy glass base laminate. 

Identified as PHENOLITE G-11- 
865-1, this new material is available 
for critical printed circuit applica- 
tions requiring superior heat resist- 
ance, high mechanical strength, 
excellent electrical properties and 
good dimensional stability. 

Bond strength, dip solder resist- 
ance, and surface and arc resistance 
are also exceptional as shown below. 
New G-11-865-1 features retention 
of flexural strength after heating. 
An example of this is that after con- 
ditioning for one hour at 150°C a 
1." thick piece will retain from 70 to 
80°, of its original flexural strength. 


Properties of G-11-865-1 


Sizes Available 
Sheet Size: 39” x 47” 
Thickness: Range: Ye” to 4” 
Copper: 1 or 2 0. electrolytic copper foil 
Standard Finish: Dull 
Standard Color: Natural (dark tan) 
Tolerance: Same as NEMA G-10 Copper clad 


Typical Values 
Ye" thick material 
Copper bond to laminate 
1” wide strip—1 02. copper ... 10 Ibs 
2oz.copper. . .. . 15 tbs 
Hot solder Resistance 
1” x 1” squares 
@500° F.—loz.copper. . . 
copper. . 


Froperties 


>30 seconds 
>30 seconds 


Surface Resistance 
Comb pattern, %4” spacing, Y” lines 
Condition (ASTM) C-96/35/90 

see “OUT OF LABS” . 2,000,000 megohms 


Flexural Strength 
Condition (ASTM) A. tested at 25° C. 
Machine direction 73,100 psi 
Cross direction 65,700 psi 
Condition (ASTM) E-1/150, tested at 150° C. 
Machine direction 55,100 psi 
Cross direction 53,300 psi 
Strength retention at 150° C. after (ASTM) 
E-1, 150 (see story) 
Machine direction 
Cross direction .. . 


75.3 percent 
. 81.1 percent 


Water Absorption, gain 
Condition (ASTM) E-1/105 
followed by Condition D-24 23 0.17 percent 


Arc Resistance 


ASTM D-495-56T, Cond. A. 120—130 seconds 


SEE US AT 
IRE Show —Booths 4419-21 
Design Engineering Show —Booth 854 
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Grade G-10-3675 PHENOLITE glass base 
tubing for a fuel gauge tube. Used because 
of excellent dimensional stability and resist- 
ance to fuel solvent action. Tubing is silk 
screened with conducting pattern designs 
that conform to the contour of the fuel tank. 


” 


Special White Fibre inserts, 4” thick, as 
driving faces in golf clubs. Material can be 
machined to exact fit, will not mark, dent or 
chip under brutal beating and gives neat 
decorative appearance. 


PHENOLITE Glass Base Grade G-7-832 as 
control mounting plates in test equipment. 
High heat resistance and easy fabrication 
and assembly qualify material for this 
application. 


Gray Vulcanized Fibre insulators for car 
horn buttons offer excellent mechanical and 
electrical insulation properties. So tough, 
they never wear out. 
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Phenolite’ to help Satellite Predict Weather 


Tiny, but essential, pieces of National 
PHENOLITE help make up the "‘Weather- 
Eyes” of America’s earth satellite, which 
soon will transmit weather data from 


perature-variation and dimensional- 
stability requirements won PHENOLITE 
its place in the satellite’s “Weather 


Eyes.” The laminated plastic material 
will serve as printed circuit bases for 
detector units and as insulating spacers 
in the delicate miniature instruments 
developed by Perkin-Elmer Corpora- 
tion, Norwalk, Conn 

The material selected by Perkin- 
Elmer is PHENOLITE Grade G-10-865, a 
continuous filament type glass cloth 
bonded with an epoxy resin. In addition 
to meeting the critical specifications of 
the manufacturer, this grade of PHENO 
LITE also features good dielectric 
strength, low water absorption and 
dissipation factor, and excellent bond 
strength. It is used primarily where 
high insulation resistance and dimen- 
sional stability are demanded. 


outer space. 
Ability to meet severe weight, tem- 


Dime-size pieces of National printed circuit 
material will serve as instrument insulating 
spacers in U. S. earth satellite experiment 
planned by U.S. Army Signal Corps Engi- 
neering Laboratories. 


Piece of National PHENOLITE has silicon 
solar battery system soldered to it 


7 Dept. NS-H, Wilmington 99, Del. 


Use this handy coupon to get the literature you want. Just check and mail 
to us or drop it off at our show booth. 


A. Materials C. Fabricated 
Selection Guide Parts Booklet 


16 p 8p 


B. Copper-Clod 
" 
D. PHENOLITE 
G-11.865.1 
Sheet 


COMPANY 
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Beaver has given the ball screw, far older in 
principle than any of its present manufacturers, 


a new importance. Beaver Ball Screws, for 
converting torque to thrust, are of such pre- 
cision that builders of machine tools and other 
power equipment requiring extreme accuracy 
are rapidly turning to their use for controlling 
the positioning of heads, etc. As an example of 
a Beaver attainment, a ball screw was recently 
delivered in which the cumulative lead error 
was less than .0O1” in approximately 11 feet of 


Beaver Ball Screws are engineered to the specific applica- 


GHICAGO 


ball thread! This was regarded as impossible to 
achieve until Beaver did it. Beaver Ball Screws, 
preloaded and free of backlash, with low break- 
away torque and high reversibility where 
required, provide the precision and efficiency 
demanded in adapting numerical control to 
machine operations. 

Beaver Ball Splines offer like precision and 
efficiency in eliminating the friction of sliding 
splines and keyways. 


Four Beaver Ball Screws auto- 
matically position heads and 
swivel work chuck of numeri- 
cally controlled skin mill. 


Beaver Ball Screw permits fast 
easy adjustment of blades for 
control of stock characteristics 
in paper Jordan. 


+ 


Here Beaver Ball Screw raises 
14,000 pound machine tool 
head with 4 H.P. motor and 
without bulky counterbalancing. 


tion and not to preconceived standards. Can we help you 
improve your product? Literature and engineering con- 
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Contact 


Your Nearest 
Beaver 
Engineer 


ARIZONA 

Jessup Engineering Co 

8703 LaTijera Bilvd., Los Angeles 45, Calif 
Phone: ORegon 8-1702 


CALIFORNIA 

W. A. Owen & Assoc 

10419 Long Beach Bivd., Lynwood, California 
Phone: LOrraine 7-8887 


ILLINOIS 

N. W. Dorr Company 

5807 West Division Ave., Chicago 51, Illinois 
Phone: COlumbus 1-6667 


MASSACHUSETTS 

Lindco 

765 West Boylston St., Worcester 6, Mass 
Phone: Pleasant 6-4637 


MICHIGAN 

Blanchard Enterprises 

651 North Rochester Rd.. Clawson, Michigan 
Phone: JUniper 8-3232 


George B. Nelson Co 
1031 Iroquois, S.E., Grand Rapids, Mich 
Phone: CHerry 1-255) 


MINNESOTA 

industrial Repr. Co 

3562 Dakota Avenue, Minneapolis 16, Minn 
Phone: WEbster 9-2664 


NEW JERSEY 

R. P. Luce & Co., Inc 

7 Beechwood Road, Summit, New Jersey 
Phone: CRestview 3-9250 


NEW YORK 

R. P. Luce & Co., Inc 

340 Maple Avenue, Westbury, Long Island 
Phone: COrtlandt 7-3550 


Windheim Tool Co 
145 University Ave., Rochester 5, N. Y 
Phone: BAker 5-6745 


OHIO 

Horace S. White Co 

3035 Sondra Place, Cincinnati 38, Ohio 
Phone: HUmboldt 1-2759 


Oliver-ingalls Co 
1857 East 17th St., Cleveland 14, Ohio 
Phone: MAin 1-8796 


PENNSYLVANIA 


Ralph A. Hiller Co 
4133 Brownsville Road, Pittsburgh 27, Pa 
Phone: TUxedo 2-7353 


R. P. Luce & Co., Inc 


8604 Fayette Street, Philadelphico 50, Pa 
Phone: CHestnut Hill 7-6988 


WASHINGTON 


Marbel Associates 
1016 South First Ave., Seattle 4. Was! 
Phone: ELliott 5007 


eaver 


roducts 
INC. 


CLAWSON, MICH. 


March 31, 


Product Engineering 


| 


1958 


New Parts and Materials continued 


never in contact Torque induced by 
magnetic for und eddy currents trans 
mits power through the airgap Meets 
NEMA frame specs. Standard in 1 and 
2 hp, at 1750 rpm mput, sizes. Immed 


ate delivery on these units. Whitney Chain 


Co., 237 Hamilton St., Hartford 2, Conn. 


See Booth 625 or 
Circle 24, inside back cover 


Teflon-coated tube fitting 
has specially treated flare nose that pr 
metal-to-metal conne 


tion A thin coating of Teflon fills 


vides a positive 


normal tool marks and other irregularit 


in the machined surfaces. The nonporo 


pila nat i non esistant 
te hemical a ind withstands a wid 

temperature range and high pressure It 
is applied to steel and stainless steel fit 
tings Parker Fittings & Hose Div., 


Parker-Hannifin Corp., 17325 Euclid Ave., 
Cleveland 12. 


See Booth 118 o 
Circle 25, inside back cover 


Four-way, slide valve 

ictuates a variety of air-powered mechan 
sms and ¢ DI t. Designed with in 
inual setuy ontrol 


Val an | t btain 


tions. Includes a pilot-operated slide val 


+x 2x 6§ including olen d p t 


(Continued on page 146) 


fabricate 
in more than 


bes 


different 
materials* 


If it's a problem of the right material 
for the job—at the right price—Auburn 
is sure to have the perfect solution 
among the wide range of materials in 
which we work 

Put our 87 years experience to work 


for you—Auburn’s engineers are tops 
in their field in designing and fabricat 
ing pre n sealing devices Their 
know-how is at your command 0 


Rings are a speciality with us 


* Leather + Asbestos + Nylon + Vinyl + Teflon 
Silicone Rubber + Neoprene « Rubber + Cork 
Fibre + Compositions + Phenolics + Cloth « Felt 
Paper + Cardboard + Plastics + Brass + Steel 
Copper + Aluminum + Kel-F 


Other Special Materials 
an Send us your specifications or 
D@ biueprints receive 
prompt quotat 


and re 
mendations with obligations 


atoco 


AUBURN 


MANUFACTURING COMPANY 
306 Stack St., Middletown, Conn. 
New York N.Y Rochester N Y 
Detroit, Mich. Chicago, Minneapolis, Minn, Pittsburgh, 
Pa; Cincinnati, Ohio Ridgewood, N J., Atlanta. Ga. Mem 
phis, Tenn, St. Lous, Mo., Camden, N.J., Washington, 0. C 
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reciprocating 
action of double-acting cylinders with long 
short stroke. It can control more than > 
nN chanism amid d. for xample 
t ontrol part ipement and position 
inat nitiation. Outside d Tk 


Part of a Large Paper Making Machine! 


The machine frame illustrated above is welded construction throughout. 
It is one of several subassemblies produced by Mahon for use in the con- 
struction of a large paper making machine. Each part was fabricated, 
machined, test assembled and matchmarked by Mahon for final assembly 
in the paper mill. This frame component, consisting of many weldments, is 
typical of the thousands of Steel-Weld Fabricated parts and assemblies 
produced by Mahon each year for manufacturers of processing ma- 
chinery, machine tools, and other types of heavy mechanical equipment. 


When you consider the use of weldments, you, too, will want to discuss 
your requirements with Mahon engineers; because, in the Mahon organi- 
zation you will find a unique source for weldments or welded steel in 
any form... a fully responsible source with complete facilities for 
design engineering, fabricating, machining, assembling and handling. 

See Sweet's Product Design File for information, or have a Mahon 
sales engineer call at your convenience. 


THE R. C. MAHON COMPANY © Detroit 34, Michigan 


SALES-ENGINEERING OFFICES in DETROIT, NEW YORK and CHICAGO 
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Product Engincering 


fast cycling ASUAG solenoid valves 
operate 400 / minute 


Simplicity in operation. Normally Closed 
Types (shown in energized position) Pilot 
port (under core) is open, releasing pres- 
sure on top of diaphragm (or piston) to 
outlet side of valve. Line pressure raises 
diaphragm (or piston) to open main port 
and permit full flow. When solenoid is de- 
energized, pilot port is closed, and full 
line pressure is applied to diaphragm or 
piston, providing seating force for tight 


in welding operation 


If you have a flow-control problem that demands a 
high cycling rate, then the new line of ASCO 2-way 
solenoid valves offers a sound solution. These valves, 
Bulletin 8210A, are now available in a full range from 
¥% through 3 inches; pressures to 350 p.s.i. 


In the % to % inch sizes, cycling rates of 400 per 
minute are achieved; in the 1% to 3-inch sizes, 40 to 
100 cycles, depending on size and service. These high 
cycling ratios are important reasons why many manu 
facturers of arc welding equipment today are speci- 
fying ASCO. 


closure. Sizes equipped with 
phragm. Sizes 14"-3” equipped with piston. 


The reason for this fast-action characteristic can be 
seen by checking a cross sectional view of the valve. 
Primarily it is due to large ratio of pilot seat area (1) 
to bleed area (2) (permitting rapid exhaust of pres- 
sure above the diaphragm) and small displacement 
volume (3) to be handled by pilot system on both 
diaphragm and piston (permitting rapid filling and 


VISIT US AT THE 

DESIGN ENGINEERING 
SHOW 

BOOTHS 481, 483 & 485 


March 31, 1958 


Write for Catalog 201 covering complete line of ASCO solenoid valves 


Automatic Switch Co. 


54-G Hanover Road, Florham Park, New Jersey 


FRontier 7-4600 


exhausting of pressure above diaphragm or piston.) 

Of course the dependability that is built into the 
entire ASCO line is to be found in the 8210A’s. They 
have been rigorously test-proved well past 20 million 
cycles. In compactness, too, these 2-way valves offer 
a design plus. In the 4s —! 
234” face-to-face and 3-13/16” overall height. 


2” sizes they measure only 
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Find out fast who's exhibiting what and where 


visit THE INFORMATION CENTER 


IN BOOTH 801 


The Information Center is designed to put you in im- 
mediate touch with all exhibitors that make products 
of particular interest to you, especially when: 

@ you have only limited time, and must budget 
it carefully. 

@ you have toured the show and can’t find some 
product you are anxious to see. 

@ products of importance to you are not on dis- 
play (the Information Center can tell you if one 
or more exhibitors make these products, and 
have information on them available). 

Over 400 exhibiting companies have supplied the in- 
formation about their products which makes the 
Information Center possible, and we are glad to pro- 
vide this service to you again this year. 


SWEET’S CATALOG SERVICE 


Division of F. W. Dodge Corp., 119 W. 40th St.. New York 18,N Y¥ 


need metal components of 


...With accuracies to 0.0005 in.? 
Let BART LECTROFORM them for you 


When shapes are too complex to machine or cast . . . when 
thin walls and super-fine internal finishes are vital... BART 
Lectroforming is often the answer. And no other process 
approaches it for maintaining identical dimensions through- 
out mass production runs. 

In Bart Lectroforming, your products or parts are built 
up electrolytically on removable matrices. There are no sec- 
ondary operations to alter tolerances. 

Products successfully Lectroformed include many of “‘diffi- 
cult" form for electrical, electronic, and other precision 
applications, in many metals and metallic combinations. 

Explore the vast new designing possibilities of Lectro- 
forming when your product is at drawing-board stage. BarT’s 
research and development facilities and experience are at 
your call. 


Precision Mechanical Tube-Forming, Too 

The F. C. Kent Company, a division of Bart Manufacturing 
Corporation, offers 44 years’ experience in the production of 
precision-formed tubular parts for the aircraft and electronic 
industries. Inquiries are invited and catalog is available on 
request. 


BA RT MANUFACTURING CORPORATION 
ELECTROFORMING © PIPE LINING & COATING © PLATERS 
CHEMICAL PUMPS « 
227 Main St., Dept. P, Belleville9, New Jersey 
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This is a repeat of the 
Information Center which 
helped many hundreds of 
visitors get the most out 
of last year's Design 
Engineering Show. 


ENGINEERING DESIGN SERVICES 
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New Parts and Materials 


valve. Cycle can be initiated by a 110-v 
A switch with 
universally adjusted actuator signals when 
the head has returned to retracted posi 
tion. Dixon Automatic Tool, Inc., 2300 
23rd Ave., Rockford, Ill. 


See Booth 634 or 
Circle 26, inside back cover 


electrical pulse or manually 


Backstop clutch .. . 
is said to be 25% lighter than smallest 
large-bore backstop offered by the com 


pany. It has a max overrunning speed 
of 500 rpm, a 9000 ft-lb torque capacity 


and a max bore dia of 6 in. Eight units 


comprise a new line of sleeve-bearing, 
large-bore backstop clutches, with max 
7, 8,9, 10 and 12 in. For 
applications not 


bore dia of 6, 
requiring higher-speed 
characteristics of ball-bearing backstops 
Formsprag Co., 23601 Hoover Rd., War- 
ren, Mich. 


See Booth 643 or 
Circle 27, inside back cover 


Incremental position control . . . 
is for use on machine tools, position indi 
indi 
Unit 
shown is a complete multi-event sequen 


cators, slave-master systems, remote 


cators and automated machine drives 


(Continued on page 150) 
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CHICAGO OFFICE 


72! SOUTH BLVD. OAK PARK. ILL. 
AUTOMOTIVE ORIGINAL 
EQUIPMENT SALES 


NICE BALL BEARING ICES 


30™ AND HUNTING PARK AVE + PHILADELPHIA 40, PENNA., U.S. A, 


* Caste aooress “NICE-BALL” PHILADELPHIA 


Te. BALOWIN 3-6000 


IMPORTANT NOTICE! 


NICE ANNOUNCES ITS APPOINTMENT AS THE SOLE 
LICENSEE IN THE UNITED STATES FOR THE MANUFACTURE AND 
SALE OF THE MOST AMAZING BEARING IT HAS EVER WITNESSED. 
IT FEATURES A SOLID INNER AND SOLID OUTER RACEWAY, 
WITH DEEP, UNBROKEN BALL GROOVES AND A FULL COMPLE- 
MENT OF BALLS. A BALL SEPARATOR MAY BE INCORPORATED, 
BUT IN EITHER CASE, THERE IS NO LOADING SLOT OR SPLIT 
RACE TO ADMIT THE BALLS TO THE BEARING. ITS ENDURANCE, 
IN OUR TESTS AND EXPERIENCE, IS GREATER THAN ANY SIMI- 
LAR BEARING EVER WITNESSED. NEW MANUFACTURING 
METHODS PROVIDE CLOSER TOLERANCES, CLOSER RADIAL AND 
AXIAL CLEARANCES AND IMPROVED FINISH. IT WILL BE SOLD IN 
ALL CASES AT VERY ATTRACTIVE PRICES, USUALLY WITHOUT 
COST PENALTY AS COMPARED WITH COMPETITIVE BEARINGS 
OF COMMERCIAL QUALITY, YET IT WILL BE A SUPERIOR 
BEARING. PATENTS THROUGHOUT THE WORLD ARE COVERED 
BY HEIM - QacGal®. WE PLAN TO SEE YOU SOON — IF WE FAIL 
TO SEE YOU SOON ENOUGH — WILL YOU PLEASE CALL US? 


NICE BALL BEARING COMPANY 
DIVISION OF CHANNING CORPORATION 
30th & HUNTING PARK AVENUE 

PHILADELPHIA 40, PENNSYLVANIA 


GE 
> | NICE BALL BEARING COMPANY 


NICETOWN -PHILADELPHIA: PENNSYLVANIA 
VISIT NICE BOOTH NO, 131, DESIGN ENGINEERING SHOW, CHICAGO, APRIL 14th-17th 
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‘In Clutches and 
_Clutch-Couplings 


- - - in addition to a complete line 

we, of clutches and clutch-couplings 
for every type of drive, features 

two way design 


A practical, efficient basic design for 


long, trouble-free operation. 


Engineering design for specific needs. 


Centric Clutches and Clutch Couplings for smooth cushion drive starts, controlled 
acceleration and overload protection are specially engineered for each 
and every job for which they are intended. They are engineered to your needs. 


NATION-WIDE ENGINEERING SERVICE 


There is a competent sales engineer, experienced in applications of clutches and 
clutch-couplings within calling distance of your plant. Your inquiries are invited. 


FULL RANGE OF ‘'CENTRICS'* INCLUDE 


For Direct (Motor) Drives - Clutch-Couplings, capacities fractional to 2500 H.P. 


For Engine and Dual Drives - Spring Control Clutch-Couplings, capacities fractional 
to 2500 H.P.; Vertical Lift Out Clutch-Couplings, capacities 5 to 1500 H.P. 


For Indirect Drives - There are six basic models to fit standard pulleys, “V”’ belt, 
sheaves and sprockets for motors, engines and dual drives. 
Units are furnished complete with required drive arrangement for any indirect drive. 


For Positive Overload Control - Centric Trig-O-Matic Overload Release Clutch 
provides positive torque limit without any wearing parts. Lock-out design provides 
complete disengagement. 


Separate free bulletins for each type of Centric Clutch or Clutch-Couplings 
are available. Send for your copy or copies. 


CENTRIC 


P. O. BOX 175 @ U. S. ROUTE 9 AT MAIN STREET © WOODBRIDGE, N. J. 
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Old-fashioned filing systems waste time and money; may 


damage irreplaceable drawings 


File up to 3,000 drawings in a 25” x 
a h fi ' 25” space by group-rolling, if space 
is a problem. Arrange in any size or 
can save their cost the first Avance in any si 
SAVE TIME 
File one drawing or up to four related 
drawings in each tube for maximum 
control. Indexing and out-marking 
; right on the file door makes it easy 
* Arrange in any size or shape . ee : to file and find needed drawings 


stack to fit available space 

SAVE MONEY 
Purchase cost is low... . and saving 
in time of valuable personnel and 
space-saving quickly pay for cost of 
files 


PROTECT VALUABLE DRAWINGS 
from dust, crushing and fire 
and from excess han 
dling damage 


© Add individual file 
tubes horizontally or vertically 
as needed 


© Individvel indexing ¢ File single rolled drawing, 


on file door . or 3 or 4 individually rolled 
* Cone-shaped opening for drawings, or group-roll up to 
fingertip removal of drawings 30 per tube 


Send TODAY for descriptive folder and prices. PACK MANUFACTURING CO. 
P.O. Box 508, Logan, Utah 
Please send me more information about the Pack Inter-Lock File system 


EUGENE DIETZGEN CO. Name Title 


Chicego + New York + Sen Frencisce 


Distributed nationally by 


Firm Name 


New Orleons + Los Angeles + Pittsburgh 
Workington + Philedeltphia « Milweutee 
City Denver + Seettte Address 

EVERYTHING FOR DRAFTING 
SURVEYING & PRINTMARING 


Doctors of Priecipel City 
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BEARING DESIGN 
and APPLICATION 


The inauguration of Bunting’s new facility for engineering 
and manufacturing bearings and parts of Sintered Powdered 
Metals opens a wide new area of opportunity to all 
mechanical industry. 

Sintered Powdered Metal Bearings and parts offer real 
economies in design. Bunting Engineering and 
manufacturing skill and traditional 
technical responsibility assure your 
most advantageous use of 


this material. 


A competent group of Bunting 
Sales Engineers in the field and a 


soundly established Product Engineering 


Department put at your command, 
comprehensive data and facts 
based on wide experience 

in the designing and use of both 


Cast Bronze and Sintered Powdered 


Metal Bearings and parts. 


@ Write for catalogs and your 
copy of the new 24 page Bunting 
Engineering handbook of 

Sintered Powdered products 
and their composition, 
manufacture and 
application. 


Bunting. 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 
The Bunting @rass and Bronze Company + Toledo 1, Ohio + 


Branches in Principal Cities 
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New Parts and Materials continued 


programmer designed to control a predc 
termined selection of eperations. It also 
operates as a single-function sequence de 
vice to control potentiometer or valve in 
cremental settings. Guardian Electric Mfg. 
Co., 1621 W. Walnut St., Chicago 12. 
See Booth 448 or 
Circle 28, inside back cover 


Four metal patterns . 


are available in any metal, ferrous and non 
ferrous, solid and perforated, and in all 
colors. Pattern 4 FL is shown. Rigidized 


Metals Corp., Buffalo 3, N. Y. 


See Booth 332 or 
Circle 29, inside back cover 


Poppet-type valves . 
with brass bodies and }-in. inlet and out 
let ports are available in two and three-way 
models. In-line mounting holes and inter 
changeable actuating levers facilitate ap 

(Continued on page 152) 
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Pressure, 


Expanding aircraft performance creates new problems in protect- 
ing electronic equipment under extreme altitude and ambient 
conditions. Eastern’s long experience in the field helps you to 
recommend electronic gear with confidence that performance will 


be reliable at temperatures from — 55°C to +-55°C; from zero to . 
over 70,000 feet. 
Cooling Units, with or without refrigeration cycles, provide safe —~ ' ae 
operating temperature limits in electronic equipment. Pressuriza- _e Ss 


tion Units that meet government specifications maintain proper 
operating pressures at various altitudes, and utilize dehydrators 
that remove moisture and dust from ambient air. A program 
of research and development continually expands perform- 
ance ranges to provide customized units to meet your needs. 


REFRI SERATION MOLING 


When your problem is to make your electronic equipment 
perform efficiently under tough conditions, meet the challenge 
by asking Eastern for complete and creative engineering help 


Write for Eastern 
AVIONICS BULLETIN 340 


> 
© 
x INDUSTRIES, INC. 
100 Skiff St. Hamden 14, Conn. 
West Coast Office: 1608 Centinele A — Inglewood 3, Cellfornia — Phone ORegon 8-3958 


4 
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CLUTCHES FOR POWER CONTROL DESIGNS ] Now end . .. 
lication to all types of air controls 
THE NEW HILLIARD-TWIFLEX Valves have 70 Pagel capacity and 


are offered with four types of lever action: 
roller, solid angle, hand lever, hand lock 
down. Suitable as shutoff valves. A. 
Schrader’s Son, Div. Scoville Mfg. Co., 
Brooklyn 38, N. Y. 


3 See Booth 749 or 
Circle 30, inside back cover 
ADJUSTABLE 


to exactly suit the 
operating conditions. 


Centrifugal Coupling 


1 
AUTOMATIC 


smooth starting 
with protection 
against overload 
shock. 


2 
FLEXIBLE 


in all directions 
without any loose 
joints. 


4 


SIMPLE 
CONSTRUCTION 
and easy assembly 


even in blind in- 
stallations. 


HILLIARD-TWIFLEX Centrifugal Couplings provide auto- 
matic shockless power transmission and trouble-free oper- 
ation even under relatively great misalignment without 
any lubrication whatsoever. 


Ball-bearing screw .. . 
vith ball 
max efhicic 


It will 
0 


ircle dia operates at neat 


ncy at temperatures t 65 | 


position components to vithin 


They are being used very successfully in the drive of com- 
pressors—agricultural sprayers— mixers conveyors —gen- 
erators—fans and blowers—pumps—hammer mills — 
crushers — winches and hoists — refrigeration equipment — 
textile machinery — and wherever smooth, efficient opera- 
tion is needed. 


screw is particularly suitable where critical 
positioning and control problems are en 
countered. The miniature mechanism of 
fers substantial savings, too, in space and 
weight, making possible smaller motors 
and gear boxes. Applicable to electroni 
and rocket 


guidance and telemetering systems, aute 


controls, radar tuners, missile 


matic devices and machinery 


Tests in a variety of installations for over five years 
prove the Twiflex is the practical solution to many drive 


problems. 


switching 
controls. Saginaw Steering Gear Div., Gen- 
eral Motors Corp., Saginaw, Mich. 


See Booth 434 or 
Circle 31, inside back cover 


WRITE TODAY FOR BULLETIN CE-3 WITH COMPLETE INFORMATION. 


CONSIDER AUTOMATION -INVESTIGATE THESE PRODUCTS 
@ OTHER HILLIARD CLUTCHES e 


SINGLE REVOLUTION 
CLUTCHES for auto- 
matic accurate control 
—electrical or mechani- 
cal—or intermittent 
motion, indexing, cy- 
cling and cut-off. 
Ask for Bulletin 239. 


Chvcage 


Internatrvonal 


tre 
leat 


OVER - RUNNING 
CLUTCHES for auto- 
matic instantaneous en- 
gagement and release 
on two speed drives, 
dual drives and ratchet 
or backstop action. 
Ask for Bulletin 231. 


SLIP CLUTCHES for 
overload protection, 
or constant torque and 
to provide constant ten- 
sion and permit speed 
variation on rewind 
stands. 

Ask for Bulletin 300. 


design 
engineering Commutation switch .. . 
show with a printed-circuit commutation plate 


of copper-clad ceramoplastic is designed 
for telemetry, data-handling 
and automatic-control applications. One 
standard PC switch has two poles, 60 con- 
tacts per pole and operates on a duty 
cycle of either 54% (+4%) or 87 to 95% 


sampling, 


101 W. FOURTH ST. ELMIRA, NEW YORK 


| (+4%) at speeds to 1800 rpm, 30 signals 
: | per revolution, break before make. Plates 


IN CANADA: 


UPTON e BRADEEN e JAMES, 


LTD. (Continued on page 154) 
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LUSTRALOY —the first and only standard production 
stainless tube with a premium I. D. finish 


Look down a Lustraloy tube and you'll say, ‘Premium finish”! 
And you're right, based on all past standards. But this is Lustraloy 
with a production finish .. . selling at standard stainless tube prices. 
Lustraloy is mandrel-drawn to cold work both inside and outside tube surfaces; 
finished by bright annealing. The result is tubing with uniform roundness, 
consistent wall thicknesses, mirror finishes and the finest flow characteristics. 
If you require seamless, stainless tubing (%" to 4" O.D.) 
with emphasis on I.D. finish, Lustraloy is important to you. 
The attached coupon will return samples and technical! information. 


. Summerill Stainless Tube Division, Dept. PE-2 
Columbia Steel and Shafting Co., Pittsburgh 30, Pa 
Please send sample and technical information on LUSTRALOY 


STAINLESS TUBE DIVISION Name a 
COLUMBIA STEEL & SHAFTING 
Pittsburgh 30, Pa. ees 


City 
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No matter what your 
product is, no matter 
how large or small — 
if it can be conveyed, 
there's an Acme Con- 
veyor Chain to do the 
job — efficiently and 
economically. Ulus- 
trated is special bake 
oven built by Possis 
Machine Corp. 


Acme Conveyor Chains and 
Sprockets are being recom- 
mended in more and more in- 
dustries because they are high- 
grade, precision finished, roller 
chains and are available at 
lower cost than standard pitch 
chains. The lower cost of Acme 
conveyor chain is possible be- 
cause standard chain parts are 
used in the manufacture of our 
double pitch chain. 

DOUBLE Duty tooth form 
Sprockets further reduce costs 
by doubling conveyor life. 


Write Dept. 1-U for new 


illustrated 


100 page 


catalog which includes 
new engineering section 
showing 36 methods of 
chain driving 


This cost reduction is possi- 
ble by simply advancing the 
sprocket one tooth after long 
service has worn the original 
teeth. 

A complete line of available 
attachments gives Acme con- 
veyor chain customers great 
versatility and economy in the 
planning and operation of 
their conveyor lines. Acme 
field engineering service is 
yours for the asking to help 
solve conveyor problems. 


New Parts and Materials... .. continued 
are provided with soldering leads or termi- 
nal connectors. Switch can be completely 
enclosed and measures 2% x x in. 
Weighs about 24 oz. Four tapped holes 
in the base are provided for mounting. 
Guaranteed for 100 hr continuous opera- 
tion at 600 rpm. Shelf life is almost un- 
limited. Mycalex Electronics Corp., 125 
Clifton Blvd., Clifton, N. J. 


See Booth 590 or 
Circle 32, inside back cover 


Printed circuits . . . 
on chemically machinable glass boards are 
capable of continuous operation at 500 | 
without sagging or warping, even in ad 
verse environmental conditions Copper 
metallizing is done in one operation, with- 
out adhesives. This gives surfaces and 
through-hole plating of the same bond 
strength, which is 12 lb-min when a 1-in. 
strip is pulled perpendicular to the board 
Board has flexural strength of 25,000 psi 
Repeated soldering of components is pos 
sible without damaging the copper. Corn- 
ing Glass Works, Corning, N. Y. 
See Booth 822 or 
Circle 33, inside back cover 


Program switch .. . 


is designed for automated production sys 


tems, machine tools and industrial prod- 
ucts. Open or sealed, the programmer Op- 
(Continued on page 156) 


COMPLETE LINE OF ROLLER CHAINS AND SPROCKETS « DOUBLE PITCH CON- 
VEYOR CHAINS * STAINLESS STEEL CHAINS * CABLE CHAINS ¢ FLEXIBLE 
COUPLINGS « STANDARD AND SPECIAL ATTACHMENTS 


154 Use Reader Service Card For More Information 


Product Engineering — March 31, 1958 


Double Pitch Chains | 
Why A Sprockets ° ° 
commended more j 


Look alikes... 


until you look closely! 


At first glance, all microfilm images look pretty much 
alike. But enlarge them in a film reader or in paper 


facsimile form, and you'll see the difference: 


In the image produced under the Recordak Preci- own file Filmsort aperture card provides an active 


sion Engineering Drawing System, you'll note the drawing file that takes 95°7. less space saves refer- 


pinpoint definition throughout . the remarkably ence and filing time. Extra reference copies—on film 
uniform background or paper—can be made at lowest cost 
New Recordak techniques and controls, perfected And. of course. this Recordak Svsten an hye 


in three years of research and development, have correlated with existing mechanized filing and duphi- 


made this possible—a 35mm negative that faithfully 


cating svstems for greater savings! 
reproduces every detail of the original drawing 
Duplicates, made from this negative, in film or papet 


FREE BOOKLET tells how Record ik Svst 


work for vou. ““Must™ reading for every « 


form, are just as accurate 
\s a result, drawings and negative and positive and draftsman. Mail coupon today 
prints of all sizes—old or new, clean or soiled—can Recorda 


be photographed without loss of detail on 35mm film 


Ends need for costly, larger size films * * MAIL COUPON TODAY «+ 
Mounting each of these Recordak images on its RECORDAK CORPORATION 

415 Madison Avenuc, New York |! 

Gentlemen: Send free booklet des« ing 1 

Engineering Drawing System. No obligation wl 


SRECOCRDRK 


(Subsidiary of Eastman Kodak Company) 


Company 


originator of modern microfilming— 
now in its 30th year 


Address 
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New Parts and Materials... .. . continued 


erates under extreme temperatures, high 
altitude and severe vibration or shock. 
Each wafer contains 8, 12, 18 or 24 points, 
sealed or unsealed. Units of up to 16 
wafers and unlimited switching arrange 
ments are possible. Programation Div. of 
Guardian Electric Mfg. Co., 1621 W. 
Walnut St., Chicago 12. 


See Booth 448 or 
Circle 34, inside back cover 


“We want the 
very best screws { 
possible 

even though 

you may have 

to perform an 
unusual opera- 
tion to do it.” 


Two-way solenoid valve . . . 

combines a }-in. orifice with ability to han 
dle pressures from 5 to 200 psi. Pilot-op 
erated valves are for air, water, oil and 
semi-corrosive media. Mounts directly to 


The above statement is taken from the machine screw specif- line. Stands 33 in. high with 2 in. between 
cations of the Enterprise Mfg. Co., Akron, Ohio. It expresses ports. Handles ambient temperatures of 


their dedication to top quality, and it shows why so many other 
quality manufacturers, like Pflueger, are turning to Hubbell 
for their screw requirements. 


This is particularly true in regard to austenitic chromium. 


—65 to 180 F. and media temperatures of 
—65 to 150 F. Weighs 14 Ib. Available 
in normally open or normally closed mod- 


(Continued on page 160) 


nickel stainless steel machine screws, which require unusual 
manufacturing know-how. The ability, for example, to elim- 
inate cracking which sometimes results from fabricating 
stresses; the ability to insure high tensile strength with 
maximum corrosion resistance; the ability to maintain pleas- 
ing appearance: all of these things are the result of long 
experience with stainless steel. In fact, Hubbell is the oldest 
company in the country making stainless steel machine screws. 


This specialized knowledge is yours for the asking. For price 
and delivery information send blueprint or sample of the item. 


YEARS’ 
EXPERIENCE 


HUBBELL, 
tolled 

INC. 


; HIGHEST QUALITY cold headed parts 
WIRING DEVICES ¢ MACHINE SCREWS 


"My wife misunderstood me when I told 
her all 1 had on my mind was designs ona 


new im 


MACHINE SCREW DEPARTMENT BRIDGEPORT 2, CONNECTICUT 
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See for yourself how Black & Decker Silver Brazes Fan 
Assemblies: HANDY & HARMAN will show you how 


at the Design Engineering Show—Chicago—April 14-17 
and at the Tool Show—Philadelphia— May 1-8 


Right now, we can only tell you — in text and pictures — 
how this power tool company brazes this assembly on 
a simple brazing machine. 

The assembly, consisting of a steel hub and a blade, 
is used in Black & Decker portable drills as a cooling 
fan. Its basic simplicity easily lends itself to the contin- 
heating thod dev ised by Blac k Decker. ital 
requirement is great joint strength; this is an inherent 
quality of silver brazing. 

The fan, hub and Easy-Fio 35 and Hanpy FLvx are 
the production essentials. One operator assembles and 
fluxes the parts and places them on a conveyor which 
carries the assemblies under a bank of burners. One 
assembly is brazed every few seconds. 

This is an excellent example of how silver alloy braz- 


ing, coupled with production inventiveness, can accom- 


plish production in mass at great speed. It is very 


¥ 
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possible that your metal-joining problems can be solved 
just as swiftly and simply 

If you plan to be at either of the shows mentioned 
above, you will see this operation in full swing. Handy 
& Harman will demonstrate this application, with some 
advanced he ating procedures We invite you to look in 
on the “simple speed” of silver brazing. 

Meanwhile, we welcome any questions or problems 
on the joining of metals. We have found that, very often, 
a simple question on a metal-joining problem leads to 
multi-benefit answers through silver alloy brazing. 


FIRST, BULLETIN 20 — This informativ: 
booklet will get you off to a good start on 
the \ iluc Ss technique Ss and economies of 
low temperature silver brazing \ cop) 


waits your request. 


Source of Supply and Authority on Brazing Alloys’ 


HANDY & HARMAN 
General Offices: 82 Fulton St., Mew York 38, 
DISTRIBUTORS IM PRINCIPAL CITIES 


Use Reader Service Card For More Information 


ae 
SEE THISATTHE SHOW # Wy 
{ 
You 
157 


Here’s why 
WE can give you the 
fastest service 


When you want a timer, you want one that fits 
your needs 100% — and you want it fast. Get in touch 
with Industrial and you'll get both. Because: 


In our 20 years of experience, we have developed 
over a thousand combinations from our 17 basic types, to 
meet the widely varying needs of our customers. 
Therefore — many jobs that would seem to require a 
“special” timer are in fact a “standard” timer with us. 
Here is one tremendous saving of time for you. 


T 


UNCTION 


—< 


When you do need a special timer, this same wealth 
of experience goes to work for you at once to design it. 
Our Engineering Department not only originates new 
designs, but also develops modifications for that purpose. 
That's why requests for special timers can be 
filled without delay. 


Each method — designing for a standard timer or 
for a special timer — has its advantages. Designing for 
an already available timer means lower costs, 
faster service, simplified replacements. 


Designing for a special timer has its advantages too. 
It means you'll fulfill your needs 100% —no need to 
limit your designing horizons. Either way — 
standard or special — you'll get the timer you want 
most promptly from Industrial. 


Or perhaps you need quick service on timers for 
automatic controls. Here too Industrial Timer is your 
first source of supply. For in this field 
Industrial has a big head start. True, each automatic 
control job is a bit different from the rest. 

But the record shows that our years of timer experience 
has given us the special knowledge it takes to give 
you the right answers in near-record time. 


So, for the utmost in all-round timer service, it's 
Industrial that offers you this outstanding combination: 
deliveries “Immediate on Standards . . . First on Specials.” 
Plus the experience of one of the foremost group 
of timer engineers in the nation. 


INDUSTRIAL TIMER CORPORATION 
McCARTER HIGHWAY, NEWARK 


AFFILIATE—LINE ELECTRIC COMPANY 
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With added flexibility of THIOKOL Liquid Polymers — 
New fiber-glass pipes have lasted twice as long 


as cement-lined steel tubing...three times as long 


as plastic-coated steel tubing 


Fibercast Corporation has developed light-weight fiber-glass 
pipes which are demonstrating remarkable durability and 
resistance to corrosive chemicals. A THIOKOL liquid 
polymer ‘epoxy resin binder is used to reinforce the fiber- 
glass and provide the necessary flexibility. 

In one chemical installation, light-weight fiber-glass pipes 
have already given twice the service life of cement-lined 
steel tubing, and three times the life of plastic-coated steel 
tubing. In another installation where iron pipes carrying 
sulphuric acid had to be replaced every 48 hours, fiber-glass 
pipes are still in operation after eight and one-half months. 

One of the problems in developing this unique kind of 
piping was to produce a resin body which would have the 
compatible extensibility of glass fiber, at temperatures above 
130°F., and also at lower temperatures. This problem was 


CHEMICAL CORPORATION 


®Registered Trademark of the Thiokol Chemical Corp. for its liquid polymers, 
rocket propellants, plasticizers and other chemical products 
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solved by adding TH1okot liquid polymer LP-3 to the epoxy 
resin. The resultant material proved to be exceptionally 
stable, strong, and chemically resistant — ideally suited to 
withstand the rigors of field operation 

Thiokol’s part in developing revolutionary fiber -glass 
piping is only one example of how THIOKOL liquid polymers 
are helping to create new and improved materials for use in 
a wide variety of industries. Perhaps, these versatile liquid 
polymers can help solve a problem for you 


FOR MORE INFORMATION: 

Mail coupon to Dept. 41, Thiokol Chemical Corp., 780 N 
Clinton Ave., Trenton, N. J. In Canada: Naugatuck Chemicals 
Division, Dominion Rubber Co., Elmira, Ontario. 


Gentlemen: Please send me further details about 
liquid polymers 


Firm 
Street. 
City 


Your Name. 
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Shaft Seal Design 
With A Purpose! 


POSITIVE DRIVE 


SHEL 


FLEXIBILITY 


END 


PRECISION MATED 
LAPPED FACES 


POSITIVE DRIVE 


This gives long seal life. Drive is trans- 
mitted through the driving band and 
washer driving notch which absorb all 
breakout and running torque. Damag- 
ing stresses on the bellows or flexible 
sealing member are eliminated. Slip- 
page is also eliminated, thus protecting 
shaft or sleeve against galling. 


FLEXIBILITY 


Axial and radial misalignment problems 
are eliminated. Self-adjusting bellows 
or sealing head automatically compen- 
sates for shaft end play or run out. 
Minimum spring pressure is required 
for axial shaft movement and uniform 
spring pressure is maintained during 
radial shaft movement. 


PRECISION MANUFACTURE 


Leakproof performance is assured. 
Washer and seat surfaces are precision 
lapped to a perfect mate under a 
patented “John Crane" process 


A SEAL FOR EVERY SERVICE 


All “John Crane” Seals are constructed 
to the particular service requirements 

. from hot or cold water to the most 
destructive acids, corrosives and gases 

. temperatures up to 1000°F. 
pressures to 1200 psi. They can be 
furnished in types and sizes to meet 
practically any mechanical or dimen- 
sional condition. 


Request Bulletin S-204-2. Containing full information 
on “John Crane” engineered shaft seals. 


GET 


COMPLETE 
DETAILS 

1 


Crane Packing Co., 
6445 Oakton Street, 
Morton Grove, ill 
(Chicago Suburb) 


in Canada 
Crane Packing Co 
Ltd., Hamilton, Ont 


SS & 


CRANE PACKING COMPANY 
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New Parts and Materials continued 
els. Stainless steel internal parts are en 
cased in a forged-brass body. Dept. R 144. 
Skinner Electric Valve Div., 105 Edge- 
wood Ave., New Britain, Conn. 


See Booth 940 or 
Circle 35, inside back cover 


Planetary, spur gearheads 
for standard scrvo motors in sizes 11 and 
15 will operate in ambient temperatures 
of —55 to 260 | "lanetary gearheads are 
available with ratios up to 2500:1 with 
torque rating of 25 oz-in. and min backlash 
of 10 min. Over-all length is 0.800 in 
Spur gearheads are available with ratios to 
20,000:1. In the low-ratio series up to 
37:1, two over-all lengths are offered 
500 in. for torque rating of 25 oz-in. and 
in. for 50 oz-in. Max backlash is 
15 minutes of ar In 
series, all have a torque ratir 
and max backlash of 30 in 
min length in relatior 
ratios. Size-15 unit gives correspondingly 
higher ratios ae the same lengths. U. S. 
Gear Corp., 87 Bay State Rd., Wakefield, 
Mass. 
See Booth 315 or 
Circle 36, inside back cover 


Enclosed switches 
for general-purpose applications now have 
1 new enclosure that splits in half to ex 
pose the inside switch terminals for easy 
wire connection. A one-piece molded-neo 
prene insulator seal is cemented perma- 
uently into the bottom half of the en- 
closure. Enclosure is offered in five integral 
(Continued on page 162) 


31, 1958 


m0) 
euows 
ai 
| 
> 
160 Product Engineering— March 


Getting more service hours per dollar 


HOW SPECIFY 
FLEXIBLE METAL HOSE 


3 simple steps can help you select metal hose 
for best results and longer service life 


The important job of selecting the most economical, the 
one right flexible metal hose for your product or trans- 
fer problem can be greatly simplified by following 
these 3 steps: 


1 Send exact specifications 
Complete and exact statement of operating conditions 
will go far in saving you money on flexible metal hose. 
First, it assures you that the connector you get will 
live up to your expectations. And, second, that manufac- 
turers won't bid on hose that’s “over-engineered.” You'll 
save in the long run because you'll get the right assem- 
bly for every job. 
Here is the information we need before we can give 
you our best suggestions: 


A PHYSICAL REQUIREMENTS: 
1) Over-all length (including fittings) 
2) Diameter (1.D. and O.D.) 
3) Fittings—size, type, style of thread 
4) Tolerances permitted 
5) Quantity required 


OPERATING REQUIREMENTS: 

1) Material to be conveyed 

2) Operating pressures—is there shock? 

3) Operating temperatures 

4) Movement—lateral and longitudinal 

5) Vibration conditions? 

6) Expansion and contraction requirements? 
7) Corrosive atmosphere? 


Send sketch of proposed installation if available. 


BASIC TYPES 


CORRUGATED and 
STRIP-WOUND. In a 
wide range of sizes 
and styles in any 
workable metal: 
Bronze, Brass, Alumi- 
num, Stainless Steel. 
Various fittings. 


2 Use standard metal hose where possible 

Many standard connectors have been developed to 
meet problems common to many finished products—i.e., 
vibration. Often a standard metal hose will answer your 
needs as well as a special item could. We can often save 


you money if we know operating requirements. 


3 Call the Man from Anaconda to help you 
select, specify, test 


When selecting or specifying flexible metal hose, youll 
find American’s staff of trained engineers of invaluable 
assistance. Their advice and suggestions may help you 
solve or avoid many costly problems. 


NEW INFORMATION 
American Flexible Metal Hose and Tubing Catalog 
puts all the information you are looking for—both tech- 


nical and general—at vour fingertips. Get your cop, 
today, free of charge. Mail coupon below x ns 


wrt TORS must 


AMERICAN 


\ FLEXIBLE METAL HOSE AND TUBING 


an ANACONDA product 


THE AMERICAN BRASS COMPANY 


American Metal Hose Division, Waterbury 20, Conn 


Please send me your free, 60 page Catalog G-560 con 
taining basic information on all types of metal hose an 
tubing, fittings, 


NAME & TITLE 
ADDRESS 
COMPANY 


CITY, ZONE, STATE 
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Bees. New Parts and Materials continued 

% actuator designs, and side or bottom- 
mounted types. All types are interchange 
able with older designs. Switches have 
SPDT contact arrangement. Electrical 
rating is 15 amp, 125, 250 or 460 v ac; 
4 amp, 125 v de; 4 amp, 250 v dc. Basic 
switching unit. is replaceable. Micro 
Switch, Div. of Minneapolis-Honeywell 
Regulator Co., Freeport, Ill. 


: See Booth 960 or 
‘4 Circle 37, inside back cover 


Production of tubular shapes . . . 
is achieved in a one-piece unit of alumi 


num sheet or plate containing a series of 
lengthwise, parallel areas that can be ex 
panded to form integral tubing. Liquids 
or gases can be circulated within the leak- 
proof enclosures. Available in practically 


all non-heat-treatable alloys and in heat 
treatable allovs 6061, 2024 and 7075 
Product will be shipped unexpanded in 
4 mill-finished coiled and flat sheet. When 


; metal is expanded, hydraulically or pneu- 

matically, a variety of shapes can be ob- 

tained. Applications are seen in refrigera- 

SV-4900 tion, heat exchangers, panel heating or 

multi-purpose cooling for buildings, and for structural 

solenoid valve » use. Aluminum Co. of America, 1501 

ry Alcoa Bldg., Pittsburgh 19. 


See Booth 618 or 
Circle 38, inside back cover 


Diazo enlarger 


J 
q produces rapid, sharp enlargements of 

Vi 0, O1 microfilm negatives (PE—-DTW, Mar. 10, 

| °58, p. 8). Intended for use with 35-mm 

negatives. Cost of diazo material is said 


e / to be one-fifth that of corresponding ma 
terials coated with silver-halide emulsions 
» Unit is a horizontal projector with a 


(Continued on page 166) 


3K New, unique plunger seal design @ Full operation in any position. 
@ Soft rubber seal assures bubble- | @ Stainless steel internal construc- 


tight sealing. tion, brass body. 
© Completely dependable for mil. @ Easy to disassemble and clean. | 
lions of cycles. @ Smaller. .. Lighter. 
Last longer than other valves... yet only $6.50 list. vi 


ANOTHER VALCOR ENGINEERING EXCLUSIVE 


VALCOR SV- 4900 series...2.35” high by 1.50” wide...available 7/64 orifice 
rating 130 PSI max. and 5/32 rated 60 PSI max. ...for use with water, air, 
steam, inert gases, petroleum and vegetable oils, gasoline, kerosene and many 
other semi-corrosive media...and they are stocked for off-the-shelf delivery. 
WRITE for VALCOR Catalog 105, plus information 
on the many VALCOR valves available. 


VALCOR ENGINEERING CORP. 

5375 CARNEGIE AVENUE 
KENILWORTH, N. J. 

See You At The Design Show . . . BOOTH 567 


we 


/ 


"Gee, you look worried, Mister—is your 
trouble arithmetic, too?” 
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homogeneous 


PARKER-KALON stress relieved socket screws 


After controlled heating and equally controlled uniform quenching im- 
parting maximum strength, P-K Socket Screws are carefully tempered to 
assure ductility, proper elongation and high impact strength. This 
is your assurance that. . . If it’s P-K ... It’s O-K! 


?- 


PARKER-KALON DIVISION, General American Transportation 


Be sure to see a demonstration of the P-K / DESIGN ENGINEERING SHOW 
‘new JET-SETTER automated 


International Amphitheatre Chicago 
fastener feeder BOOTH 739 / April 14-17, 1958 
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NOW, 3 NEW FORD INDUSTRIAL ENGINES... 


~ 


Ford “401" V-8 Ford "332" V-8 


Ford “172” 4-cyl. Ford "134" 4-cyl. Ford “330” Diesel 6-cyi.] Ford “220” Diesel 4-cyi. 


Meet the new Ford Super Heavy 
Duty V-8’s . . . built to handle the 
big jobs easier, at less cost. The most 


modern in the industry, they feature INDUSTRIAL ENGINES 


new high-turbulence combustion chambers . . . new fuel induc- 


tion systems . . . new lubrication systems . . . and provide more AND POWER UNITS 


horsepower per pound of engine weight than ever before possible. 
Check Ford’s full line of 4-, 6- and V-8 cylinder engines. YOUR JOB IS WELL-POWERED 


Most are available as engine assemblies or complete power 


units, foot- or skid-mounted. WHEN IT’S FORD-POWERED 


INDUSTRIAL ENGINE DEPARTMENT 
FORD Division of FORD MOTOR COMPANY, P. ©. 8OX 598, DEARBORN, MICHIGAN 
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Neoprene Grease Seq| Around 
Upper Raceway and Dust Cup 


Around Lower Raceway of 


NC ELTING 


“AULTLES® 


Product Engineering 


1. SMOOTH, CUSHION RUBBER TREAD ... is 
crowned to permit easy swiveling at all times, 
plus giving excellent floor protection. 


™z. THICK CUSHION RUBBER TIRE . . . absorbs 


of bearings and away from axle. 


March 3 
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A GREASE SEALED CASTER 
ESPECIALLY DESIGNED FOR 


® Grocery-Supermarket Carts 


® Light Duty Industrial and 


© Commercial Equipment 


WHERE WATER, DIRT OR STRING 
IS ENCOUNTERED DURING INDOOR 
OR OUTDOOR USE 


Swivel assembly includes two full rows of 
hardened ball bearings rolling in two large 
diameter deeply formed and hardened race- 
ways for easy swiveling. Neoprene seal is 
vulcanized to upper bearing raceway. A 
formed steel cup protects lower thrust race- 
way. Lubricant is kept in and water, dust 


ie shocks when rolling over curbs, driveways, etc. and other foreign matter kept out. Lower 
~ 3. PRECISION-FORMED WHEEL SIDE PLATES ball _ is ——) anchored and ga 
to the king pin—horn swivels freely be- 
tween the two ball races. The semi-pneu 
neatly assembled by welding in three places . . . matic rubber tired wheels, available in this 
will not separate. series caster cushion jolts encountered when 
4. TWO SELF-CONTAINED, BALL BEARING rolling over doorways, driveways, etc., as- 
RACEWAYS IN HUB... one on each side, are suring a smooth ride at all times. Thus, 
7 deeply hardened and pre-lubricated at the Fac- with this combination of quality design 
: tory, for quiet, easy rolling. and construction features Faultless adds 
5. UNIT BEARING ASSEMBLY IN HUB aes another to its list of products serving busi- 
permanently assembled in wheel by welding. Per- ness and industry. For complete intorma- 
fect alignment of wheel is assured. tion see your Faultless Industrial Distrib- 
utor or write for Bulletin No. 7157. 
— 6. NEOPRENE SEALS... keep grease in and dirt 
——3 and water out of wheel bearings, resulting in less 
maintenance and added service life. 
= “7. FORMED STEEL THREAD GUARDS ... keep Faultless 
= string, dirt, water, and other foreign matter out 


S 
| » Swivel Bearings Retain 
“4 Grease Indefinitely 
Aa 
Semi-Pneumatic Grease-Sealed Thread Guard Wheel 
| 
= 
Faultless Caster Corporation = 


the Honey well 
DAY + NITE 


{ Product Of 
Minneapolis-Honey well 
Regulator Co. 
Minneapolis 8 Minnesota 
No more early morning chills with this new T832 Honeywell “Round” 
Thermostat. You merely dial the number of hours of temperature 
setback desired for cool sleeping. The T832 turns your heat up so you 
may arise to a warm house. If you're away from the home regularly 
during the day, it will save fuel for you then turn on the heat before 
you return, The popular round style is made more attractive with its 
sparkling plastic timer dial. And the T832 cover may be removed and 
painted to suit your color scheme. 


All this precision control plus a dial thermometer in a relatively small 
housing means that much thought went into the development of this 
device. Of course, both spiral actuating elements are fabricated of 
Chace Thermostatic Bimetal strip processed to the closest tolerances 
available, assurance of a long and useful life without attention or 
service of any kind. The confidence of hundreds of manufacturers of 
temperature actuated devices is one of the results of Chace’s devotion 
for over a third of a century to the exclusive development and produc- 
tion of precision thermostatic bimetal. Our engineering, research, pro- 
duction and testing departments are recognized as models of progress 
and efficiency. You can rely on Chace for quality and service beyond 
your purchase contract. 

So remember Chace when you design for protection of valuable equip- 
ment or for temperature actuation or indication. Dependable Chace 
Thermostatic Bimetal is available in over 30 types, in strip, coil or 
completely fabricated and assembled elements to your design, Write 
today for new 1958 booklet, “Successful Applications of Chace Thermo- 
static Bimetal”, containing many pages of design data. 


TAN W. M. CHACE CO. 


1607 BEARD AVE., DETROIT 9, MICH. 
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New Parts and Materials... . .continued 


vacuum-type easel supported on twin rails 
he easel slides back and forth for changes 
in scale, a helical lens provides focus 
changes. Easels are available in sizes from 
84x 11 in. to 18 x 24 in. No darkroom 
is required and standard diazo developing 
is used. All models operate on 110-115 
v ac. Keuftel & Esser Co., Hoboken, N.J. 


See Booth 817 or 
Circle 39, inside back cover 


Nut with integral washer . . . 
is die-cast from zinc alloy. Closed-end, #-in 
hex size is available from stock. All com 
mercial finishes can be applied for decora- 
tive purposes. Gries Reproducer Corp., 
400 Beechwood Ave., New Rochelle, N. Y. 


See Booth 850 or 
Circle 40, inside back cover 


Whiteprint machine . . . 

accommodates materials up to 42 in. wide 
in any length. Printing and developing 
speeds are synchronized to 40 fpm. Di- 
mensions are 6] x 42 x 61 in. high. Front 
receiving tray is below the eye level of the 
operator, making it easier to check print 
stacking and to remove prints. Trays ac- 
ept prints to 24 in. long. New design of 
the brush feed assembly, positioned well 
forward on the machine feed board, elimi- 
nates straightening operations on dog- 
eared or folded corners. Cylinder tempera 
ture is held to 50 to 60° above room 
temperature, permitting processing of 
plastic-coated materials and foils without 


(Continued on page 168) 
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Now...from Morse Chain 


New Couplings 


Cost 20% less, need no lubrication, last indefinitely! 


New Morse Nylon Flexible Couplings cost less to buy 
and maintain than steel couplings. They use economical, 
stock roller chain sprockets—need no protective cover. 


They last longer, too . . . operate without lubrication 
because friction and wear are negligible. 

Order complete couplings— 2” pitch links plus stock 
sprockets (plain, finished bore, or taper-lock)—or buy 
just the links and use your own sprockets. Morse 
Nylon Couplings, made of Du Pont ‘“‘Zytel’’ resin, are 


ideal for loads from fractional to 40 h.p. and speeds 
from 500 to 5000 rpm. And they adjust to misalignment 

For facts on Nylon Couplings, or the other couplings 
in the most complete line ever offered, call your local 
Morse Distributor. He’s listed in the Yellow Pages 
under ‘Power Transmission”. Or write: MORSE 
CHAIN COMPANY, DEPT. 4-38, ITHACA, NEW 
YORK. Export Sales: Borg-Warner International, 
Chicago 3, Illinois. 


IN POWER TRANSMISSION 
THE TOUGH JOBS COME TO 


REMEMBER: Only Morse offers all four flexible couplings: Chain, Morflex and Radial, Morflex and Radial Driveshafts, and Nylon 
Visit Morse at the Design Engineering Show in Chicago, April 14-17, Booth 945-949 
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New Parts and Materials.... . continued 
sticking in the printing sections of the 
machine. A filtered air system delivers air 
to the lamp-cooling system and the de- 


slope t ckoff. Ozalid Div., Gen- 
OPERATING PRESSURE | mon 


eral Aniline and Film Corp., 
Lane, Johnson City, N.Y. 
See Booth 877 or 
Circle 41, inside back cover 


Metal-to-metal seal fittings . . . 
stop high pressure leaks and seal high 
temperature fluids. Compatible with all 


U P T oO 5 % gS hydraulic fluids. Fittings require low tight- 


ening torque. Can be positioned a full 


SPACE, WEIGHT & COST | situ dinase por 


or fittings. Available in all metals in a 


Sleek, powerful DECCTO Cylinders, with exclusive Bruning-ized wide range of sizes and shapes. L & L 
“Black Mirror” bores, save space, weight and cost in any application. Mfg. Co., 8088 E. Nine Mile Rd., Van 
AVAILABLE in bore diameters from 114” to 4”, plus a “Pee Wee” Dvke. Mich. 

series from %” to 1144" ...with innumerable mounting configurations. 
NO tie rods, NO castings, NO bolts, NO screws! Disassembly or ; See Booth 438 or 
reassembly takes less than 30 seconds. Qualified and Specified as Circle 42, inside back cover 
“Standard Original Equipment” on thousands of applications ranging 
from hypersensitive missile control systems to heavy duty industrial, 
automotive and military ordinance installations. DECCTO cylinders 
are competitively priced ...with FAST DELIVERY! 


Glass-base epoxy laminate . . . 


retains 70% of flexural strength at 300 F 


after conditioning for 1 hr at that tem 
é perature, without loss of electrical proper 
ties. National Vulcanized Fibre Co., Box 


311, Wilmington, Del 


for specifications, prices, test samples. contact — 


ine comrnny 


BO XxX 14 7 wn NEGRASKA 


LOOK TO BRUNING, also, for 
QUICK DISCONNECT COUPLERS for industrial, agricultural, air- 
craft and missile applications . . . FUEL SYSTEM COMPONENTS 
for Aircraft and Missiles . . . plus DESIGN, DEVELOPMENT, and 
MANUFACTURE of CUSTOMER SPECIALS 


GET FULL DETAILS TODAY ... write 


See Booth 854 or 
Circle 43, inside back cover 


the BRUNING COMPANY P.O. Box 147 Lincoln, Nebr. 


Send me information 


NAME 
COMPANY 


“We've added some new face 
were here last.” 
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Reduction of repair and replac 
message switching center 


Grant st SOLUTION: 
| efficiency rease servicing 


ement time for vital 


Western Union has developed 4 fully 
automatic switching center which 
assists in unifying and improving 
the efficiency of the United States 
Air Force's domestic and global 
communications systen. With this 
system, 4 message typed only once 
is automatically flashed to 4 
desired air base, in any part of 
the world, 3” seconds. It checks 
out human, equipment 
failure and even determines the 
priority of a message. After the 
initial typine of the message, the 
entire process is automatic. U 
such as these. with their precise 

e compo nts, mus 


operating sections of th 

are mounted on Grant No. 306 slides. 
These afford instantaneous accessi- 
bility, permitting faster, more 
convenient and most efficient 
maintenance. 


Grant No. 306 Slides 
(one of a great variety 
of stock slides) 
recommended for loads 
up to 50 lbs. /pair 


Courtesy The Western Union 
Telegraph Company» N.Y.C. 


Write for complete data on 
this slide and the wide range of 
heavy duty» 3 section slides. 


INDUSTRIAL 
If the question is Accessibility... the answer is Grant. 


Grant Pulley ana Hardware Corporation 


47 High Street, West Nyack, New York 
944 Long Beach Avenue, Los Angeles 2l. California 


See the remarkable AL-THIN Slide at 
The Design Engineering Show, Booth 480 
March’ 31, 1958 


| 
ce at 1 T 1 re rmati n 


=6PROBLEM 
| 
\\ > 
\ 
at 
undergo: inspections. ad justmenes 
: and maintenance and moments lost in 
Ae: dismantling might mean the delay ’ 
~ 
= 
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\ 
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HIGH PRESSURE ASSEMBLIES 


INSTANT response means extra POWER. 
Improving the ‘“Power-Performance Ratio” 
of your equipment may mean an extra bucket 
per minute, extra tons per hour, extra loads 
per day. 


With the increasing emphasis on POWER, 
it pays to safeguard the most important link 
in your hydraulic system with Eastman High 
Pressure Hose and Tube Assemblies. 


Eastman Coupling Design gives you maxi- 
mum orifice, consistent with essential safety 
and strength, to provide “trigger-response” 
through unrestricted flow from pump to point 
of work—plus prompt return. 


BENT TUBING TO YOUR SPECIFICATIONS 


Eastman’s modern, hydraulically-controlled 
tube bending equipment provides bent tubing 
to your precise specifications—made with 
flared or beaded ends for your required fit- 
tings. Quality workmanship assures satisfac- 
tory performance. Mass production economies 
assure Competitive quotations. 


For positive power delivery and efficiency 
throughout your hydraulic system—plus ap- 
pearance and sales appeal—it pays to specify 
Eastman High Pressure Hose and Tube As- 
semblies for your original equipment. 


MANUFACTURING COMPANY 


Dept. PE-3 ® MANITOWOC, WISCONSIN 


PERMANENTLY ATTACHED MALE (NPTF) 


PERMANENTLY ATTACHED SWIVEL FEMALE 


PERMANENTLY ATTACHED 
FLANGE HEAD COUPLINGS 


INTER-LOCK* CLAMP COUPLINGS 


2-PIECE REUSABLE SWIVEL FEMALE 


America’s most popular OEM Cou- 
pling for 1, 2, and 3 wire braid rub- 
ber cover hose, and 4 spiral wire 
extra high pressure hose. 

Sizes: thru 3”. 

Working Pressure: 375-5000 p.s.i, 


Eastman permanently attached cou- 
plings give you a bond stronger than 
the hose itself! For 1, 2 and 3 wire 
braid rubber cover hose. 

Sizes: thru 

Working Pressure: 375-5000 p.s.i. 


A no-thread, no-leak “0” ring con- 
nection, with split flange and insert 
available in angles from 0°-90°, for 
] and 2 wire braid rubber cover hose. 
Sizes: thru 2”. 

Working Pressure: 375-5000 p.s.i. 


Exclusive Combination: Clamp-type 
coupling with “Inter-Lock’”’ feature 
and blowout-proof split flange for 
] and 2 wire braid rubber cover hose, 
Sizes: thru 2”. 

Working Pressure: 375-5000 p.s.i. 


Increase serviceability of your orig- 
inal equipment with Eastman Re- 
usable Couplings—for rubber and 
cotton cover hose. 

Sizes: %"’ thru 

Working Pressure: 375-5000 p.s.i. 


WRITE FOR HIGH PRESSURE CATALOG! 


Get on our mailing list to receive 


out latest Technical Bulletins, 


Catalogs and Special Inserts. 


Use Reader Service Card For More Information 
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URETHANE 


RUBBER 


fits the tough assignments... 


~ 


..and fills the property gap between rubbers and metals 


o Notural and general purpose 
Synthetic rubber 


B Uretnone runbder 


Toughness factor,TS «Y%eiongation 


60 70 60 90 
Durometer nardness, Snore A 


TOUGHNESS FACTOR 
+++ Stays high as hardness goes up 
for cast urethane, compared here with 
other rubbers. 


Mobay supplies basic chemicals and tech- 
nology required for the manufacture of 
urethane rubber—latest addition to the 
growing list of urethane products for 
industry. 


Product Engineering — March 31, 1958 


Urethane rubber is a new, chemically-engineered casting material 
developed for use in industrial parts where high load-bearing and long 
wearing properties are critical requirements. It needs no waxes, clays, 
fibers or fillers such as are used in other rubbers to add functional 
properties lacking in the basic material. In urethane rubber, the mole: 

ular composition of the basic compound itself is modified to “build in” 
the range and combination of desired properties. You can specify —and 
get-—the exact durometer, degree of elasticity, tensile strength, abrasion 
resistance and electrical properties you need. 


What does this mean to you? If you are responsible for the selection 
of materials for your company’s products, it means urethane rubber has 
opened up a broad new area on your materials selector charts. If you are 
a manufacturer, or responsible for production or maintenance costs on 
heavy-duty equipment, urethane rubber means economy because of the 
ease with which it may be cast into parts 

having difficult undercuts, slots, inserts, 

threads or other complex design features. 


Get the full story on how urethane rubber 
can fit into your product’s future. Write 
today, briefly outlining your area of interest. 
Technical data and sources of fabricating 


assistance will be forwarded promptly. 
MOBAY CHEMICAL COMPANY OBAY 


Dept. P-7. Pittsburgh 34, Pa. First in Urethane Chemistry 
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GUARANTEED 
GREATER 
ACCURACY 


than any other 
Variable Speed Drive 


most reliable variable 
speed drive made 


BIG FOUR FEATURES! 


UNLIMITED SPEED RANGE — from 
any desired moximum speed to zero, 
including reverse, without stopping 
motor. 


2 UNMATCHED ACCURACY — of speed 
setting and re-setting, and of speed 
holding. 


3 ULTIMATE in SIMPLICITY and COM- 

PACTNESS — a straight line extension 
of a standard induction motor — or 
available without motor. 


4 AUTOMATED SPEED CONTROL — con- 
trol tension, proportion, synchroniza- 
tion, etc. from any control signal; 3 to 
15 PSI, .5 to 5 ma, potentiometer, fre- 
quency, or binary signal from punch 
cards, tapes, or computers, 
PROVED PERFORMANCE 
to do a better job 
for LESS MONEY! 


IN SWEET'S 
PRODUCT 
ESIGN FILE— 


OR WRITE FOR COPY 


GRAHAM TRANSMISSIONS, INC. 
Dept. PE , Menomonee Falls, Wis. 
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CATALOGS 


and BULLETINS 
Available at the 1958 DESIGN SHOW 


Literature described below can be picked up at the Design 
Show if you're attending (see booth numbers below each 
item); or you can use our regular Readers Service card 
inside back cover. Letterhead requests are on page 183. 


FITTINGS FOR HYDRAULIC HOSE 
—Catalog 4440, 8 pp. Describes reusable 
fittings for rubber-covered, wire-braided 
hydraulic hose. Lists hose and hose as- 
semblies. Gives instructions on how to 
make up assemblies. With dimensional 
drawings and specs. Parker Fittings & 
Hose Div., Parker-Hannifin Corp., 17325 
Euchd Ave., Cleveland 12. 
See Booth 118 or 
Circle 44, inside back cover 


VARIABLE SPEED DRIVE~—Bulletin K- 
200, 8 pp. Describes construction and 
operating characteristics of unit. With 
sectional assembly and performance data. 
Cleveland Worm & Gear Co., 3261 E. 
80th St., Cleveland 4. 

See Booth 121 or 


Circle 45, inside back cover 


PACKLESS VALVES FOR’ HIGH 
TEMPERATURES-—Bulletin 10-57, 4 pp. 
Describes several valves designed especially 
for control of radioactive material. Com 
bines descriptive information with as 
sembly drawings, outlines of special de 
sign features and applications. Hoke, Inc., 
136 S. Dean St., Englewood, N. J. 
See Booth 321 or 
Circle 46, inside back cover 


SOCKET-HEAD CAP SCREWS—Book 
let, 8 pp. Describes the direct relation- 
ship between torque, tension and strength 
of the assembly. Discusses design and 
assembly. With dimensional drawings, per- 
formance charts and specs. Strong, Carlisle 
& Hammond, Mac-It Screw Div., 1392 
W.. 3rd St., Cleveland 13. 
See Booth 479 or 
Circle 47, inside back cover 


DAMPING VIBRATORY STRESSES— 
Data sheet, 4 pp. Analysis of capacity of a 
material to absorb vibratory stresses. 
Characteristics and examples are given 
along with performance data. The Meehan- 
ite Metal Corp., 714 North Ave., New 
Rochelle, N. Y. 

See Booth 111 or 


Circle 48, inside back cover 


METAL PRODUCTS—Catalog 5A-Am, 
20 pp. Covers copper and copper alloyed 


Product Engineering 


with zinc, tin, nickel, aluminum, lead, 
silicon, manganese, telurium, chromium, 
phosphorvs and other elements in com 
binations to form sheets, plates, strips, 
wire, rods, bars, seamless tubes, extruded, 
rolled and drawn special shapes and die 
pressed forgings. Includes characteristics 
and specifications of the various materials 
American Brass Co., Waterbury 20, Conn 
See Booth 606 or 

Circle 49, inside back cover 


FASTENERS—Catalog 1257, 40 pp. A 
general review of line of fasteners. With 
illustrations, cutaway drawings, dimen 
sional drawings and engineering informa 
tion. Simmons Fastener Corp., N. Broad- 
way, Albany 1, N. Y. 
See Booth 1020 or 
Circle 50, inside back cover 


VINYL LAMINATES FOR SHEET 
METAL—Folder, 4 pp. Describes and sug- 
gests uses for semi-rigid vinyl sheeting for 
laminating to metal sheet. Color samples 
are included. Masland Duraleather Co., 
Amber & Willard Sts., Philadelphia 34. 
See Booth 934 or 
Circle 51, inside back cover 


SOLENOID VALVES—Cataiog sheets, 2 
pp. each. One contains information and 
illustration on general-purpose solenoid 
valves; the other describes and illustrates 
all-plastic, solenoid 
valve. Both include performance curves 
and specs. Valcor Engineering Corp., 365 
Carnegie Ave., Kenilworth, N. J 
See Booth 567 or 
Circle 52, inside back cover 


corrosion-resistant 


CERAMIC INDUSTRIAL PARTS—Cat- 
alog, 4 pp. General facilities and product 
review of the company. Describes ceramic- 
to-metal composites and ceramic com- 
ponents. Sylvania Electric Products, Inc., 
Parts Div., Warren, Penna. 
See Booth 200 or 
Circle 53, inside back cover 


SMALL FLUID VALVES—Catalog MV- 
957, 12 pp. Covers line of small valves 
for fluid control. Describes nine valve 
series. With specifications, photos and 

(Continued on page 176) 
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© 
only M¢ G | LL Effective sealing of the CAMROL cam follower against moisture, 


dirt, chips, etc. guarantees longer service life . . . reduces 


sealed CAM ROL @© maintenance. This sealed construction retains lubricant and 


eliminates need for frequent relubrication, so often undesirable in 


cam followers give you... cam action, guide support and track roller applications. 


Special seals are built in at stud and flange ends. A black oxide 


effe ctive sealing finish on all exposed surfaces offers outside corrosion resistance. 


prelubrication The channeled reservoir above the rollers in the outer raceway bore 
helps store reserve lubricant, sufficient in most cases for lifetime 
high radial and shock capacity service. Relubrication is possible through convenient oil holes. 
The new SCF sealed CAMROL cam followers interchange with 
proven standard CAMROL cam followers. Standard stock with roll 


in a full range of sizes 


diameters up to 4” are available for both stud and shaft mounting. 


wv For maximum bearing life where contamination is a problem, 


specify sealed CAMROL cam followers. Ask your McGill 


representative or our engineering department for recommendations. 


Write for Catalog No. 52-A 


McGILL MANUFACTURING COMPANY, INC., 201 N. LAFAYETTE ST., VALPARAISO, INDIANA 
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Fastener Facts 


by Henry Peterson, Chief Engineer — Judson L. Thomson Mfg. Co. 


HOW TO MAKE BOTH ENDS NEAT 


Is This Your Problem? 


When both ends of a fastener can 
be seen and touched, it’s often a prob- 
lem to design an assembly that has 
neat lines and smooth surfaces. 


Two Solutions: 


The rivets pictured above show two 
popular means of making both ends 
neat. The most common way is to 
clinch the rivet inside a cap that looks 
like the head. The greater bearing sur- 
face provided by the caps prevents 
rivets from tearing loose and also 
strengthens materials. The other 
method is to use compression rivets, 
consisting of accurately matched pairs 
of solid and deep-drilled rivets that 
give a secure pressed fit. 


1. Rivets Plus Caps 


Thomson Standard Caps are made 
of steel and brass in diameters rang- 
ing from 4” to 9/16” with flat or con- 
cave backs. They can be finished or 
japan-colored to match the self- 
piercing Thomson Deep-Drilled or Bi- 
furcated (Split) Rivets of your choice. 

Clinch strength with caps depends 
on your choice of rivet. The scored 
clinch of deep-drilled rivets is much 
stronger than the two-legged clinch of 
split rivets of the same diameter. 

Thomson Caps are applied by a two- 
hopper machine that automatically 
feeds and sets all standard sizes of 
Thomson Deep-Drilled and Split Riv- 
ets and their matching caps. Hand-fed 
machines are also available. 

Thomson Machines, in both bench 
and floor models, can be had to meet 
your special requirements. 


Thomson Compression Rivets come 
in precision-made male and female 
pairs. Each pair consists of a solid 
rivet with chamfered shank and a 
deep-drilled rivet to match. Because 
their most common use is for attach- 
ing handles to knives, they are often 
called “Cutlery Rivets”. 

Thomson Compression Rivets — cold 
headed from aluminum, brass, nickel 
silver and steel — are designed to seat 
snugly in counterbored holes. So, they 
give a smooth, projectionless surface 
to the product or assembly. They also 
provide the strongest pressed fit in the 
rivet industry. Heads may be trimmed 
in a secondary operation when more 
critical tolerances are required. 

You have a choice of Thomson Rivet- 
Setting Machines for applying Com- 


Style 187A Style 161 


DESIGN 
PRODUCTION 
PURCHASING 
DATA 


pression Rivets: Thomson Knife 
Handle Machine (Style 137A) or two 
standard Thomson Rivet-Setting Ma- 
chines (Style 161) in tandem. 


The Thomson Knife Handle Machine 
is a versatile special-purpose machine 
that inserts male and female rivets 
into assemblies in a single operation. 
It handles rivets with heads up to 
3/16” diameter ... and lengths up to 
1”. Its arm is adjustable for the va- 
rious assembly thicknesses and rivets 
lengths within its capacity. 


When two standard Thomson Rivet- 
Setting Machines are used, one inserts 
the deep-drilled rivet; the other sets 
the solid rivet into the mate’s hol- 
low shank. 


Complete Line: 


Whatever your fastening problem, 
there’s a Thomson Rivet that will cut 
costs and speed assembly. More than 
800 stocked standards and more than 
8000 standards in print-form promise 
you the kind of service that saves time 
and money. 

More than 250 styles of Thomson 
Rivet-Setting Machines also offer you 
the advantages of high production 
rates on your assembly lines. The ma- 
chine of your choice is custom-tooled 
for your application and factory-tested 
on actual samples before shipment. 
Available on a purchase or lease basis. 


Design and Engineering Service 


Thomson analyzes your fastening 
problems and makes specific rivet and 
machine recommendations .. . at your 
request. When called in before designs 
are frozen, our engineers can help you 
design around standard rivets and ma- 
chines that cut costs and speed as- 
sembly. Thomson also saves time 
and money on your current fastening 
jobs by giving you a choice of more 
than 800 standard rivet types and 
Submit sketches, prints or sam- 
ples for recommendations and quota 
tious 


sizes 


Free ‘‘Fastener Fact File” 


This authoritative manual on all 
phases of riveting is “must” reading 
for anybody responsible for specifying 
or buying low-cost fasteners. It covers 
rivet types, applications, materials, fin- 
ishes and other factors that simplify 
selection of the right rivet machine 
for any job. Request 
your copy today. 

Write: Judson L. 
Thomson Mfg. Co., 
Dept. C, Waltham 54, & 
Mass. 


See us at Booth 308 ut the Design Show 


JUDSON L. TOW! SOW MFG. CO., WALTHAM 54, MASS. 


Use Reader Service Card For More Information 
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FORGED INSET 
Flash Butt-Welded Into a Stainless Ring 


SAVES MATERIAL, TIME, | 
and MONEY VA 


By welding a forging into a circled section of an extruded 

shape, American Welding saved one jet engine manu- 

facturer over 200 Ibs. of AMS-5613 stainless steel per 

ring. Hours of machining time were also eliminated. 

The finished ring met both government and prime con- ae 
tractor's specifications. Savings per ring were very 


substantial. 
This is a typical example of how American Welding's 

experience in forming and welding of stainless, alumi- 
num, titanium and heat-resistant alloys has helped 
others cut production costs — and may be able to 

help you. 


If your problem is circular and of metal — cali American 
Welding first. 


NEW PRODUCTS 
CATALOG AVAILABLE 


Write today for 20-page catalog 
illustrating the many types of 
circular products American 
Welding can form, weld and 
machine for you 


AMERICAN WELDING 


THE AMERICAN WELDING & MANUFACTURING CO. 


140 DIETZ ROAD # WARREN, OHIO 
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Catalogs and Bulletins continued 


GRIPPING STORIES 
from the files of Angier Adhesives dimensional drawings. A page of flow 


curves and a section on valve accessores 

supplement the catalog. Hoke, Inc., 136 
S. Dean St., Englewood, N. J. 

See Booth 321 or 

Circle 54, inside back cover 


Wo. | of a Series 


BALL BUSHINGS—Catalog 4, 20 pp 
Discusses the bearings for use im linear 
motion. Describes construction and oper 
ation. Gives installation data, mounting 
arrangements, load-capacity information 
Thomson Industries, Inc., Manhasset, 
N. Y 
See Booth 132 or 
Circle 55, inside back cover 


FASTENERS—Handbook, 20 pp. Facts on 

fasteners, including characteristics and 

properties. Covers all types of fasteners 

available. Lamson & Sessions Co., 5000 
Tiedeman Rd., Cleveland 9 

See Booth 525 or 

Circle 56, inside back cover 


oid 


HARDENED AND GROUND PARTS 
-Catalog 2, 8 pp. Discusses parts, facil 
ities and specs. Thomson Industries, Inc., 
Manhasset, N. 


See Booth 132 or 
Circle 57, inside back cover 


SYNCHRONOUS INDUCTION MO. 

TOR—Bulletin 1900, 8 pp. Graphs and 

illustrations demonstrate design principles 
How do you “package” an adhesive surface that of the moter. Applications we Gacuned 
and illustrated Includes performance 
can either be utilized at once or saved for future data curves. Louis Allis Co.. 427 E. Stew 
bonding? This used to be a mystery, but it’s been art St.. Milwaukee 1 
solved for keeps by Angier’s Double-Face*—an See Booth 921 or 
extremely versatile adhesive “go-between”. Circle 38, inside back cover 
MAGNETIC-FRICTION CLUTCHES 
AND BRAKES—Catalog, 8 pp. Describes 


Double-Face is a translucent pressure-sensitive wr 
(Continued on page 180) 


mass in film form, supported for shipping, storage 


and handling by a protective release paper... 
available in a variety of roll widths up to 54 
inches, and in three different adhesive strengths. 


You save time, money and materials with new 
Double-Face. There’s nothing quite like it 

for both the temporary and permanent bonding 
of practically any materials. 


*Trademark of Interchemical Corporation 


Write for specifications 
and prices. 


ANGIER 
ADHESIVES 


DIVISION OF INTERCHEMICAL CORPORATION boss thet, 
120 Potter St. Cambridge 42, Mass. unwersity 4.0975 latest design for a conveyor didn't pan out, 
Midwestern Plant. HUNTINGTON, IND you'd eat your slide-rule.” 
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For Original Equipment Assembly... 


Dresser compression fittings 
speed pipe joining! 


Production line assembly of equipment involving piping can be 


speeded up immeasurably with Dresser Fittings because 


No threading, no soldering, no exact alignment of pipe sections 


is required. 


These fittings have resilient rubber gaskets which give vou 
protection against vibration and normal contraction and expansion 


stresses that spring leaks in other joints. You get permanenth 


OCTAGONAL GASKET ARMORED FITTING tight joints every time, vet piping can be quickly disconnected 


END NUT RETAINER GASKET BODY 
when vou want to service equipment 


Ideal for fuel, coolant, air lines on compressors, pumps, heavy 


machinery. In fact, Dresser ¢ ouplings, Tees and Ells have been 


AT THE DESIGN ENGINEERING SHOW: 


proved in years of service on all kinds of original equipme nt. 
We'd like to see you at our booth in Chicago It’s all explained in our catalog 505-R. Write for a copy today. 
. ..to discuss ways Dresser fittings can solve 
OEM assembly problems. In addition, a rep- Dresser Manufacturing Division, Bradford, Pennsytvania 
resentative of our Special Products Division 

will be on hand to explain the advantages of DR FY SOE FR 
Dresser WELDMENTS over castings and forg- 


ings in certain products. MANUFACTURING DIVISION 
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PROOF 
OF EXTRA 


SAFETY... 


ONLY 
ACCUMULATORS 


MEET All 
SAFETY CODES! 


WRITE OR PHONE FOR 
GREER BULLETIN PR-200 


An 
catalog reference 
on the complete line 
of Greer standard ih: e 
special accumulators 
with circuit diagrams “6 33 a 
and applications. Also de- 
tails on hydraulic can 
ents made by Greer such as 
valves, filters, actuators, etc. 


GREER HYDRAULICS INC. INTERNATIONAL = 30, NEW YORK 


Manufacturers of Precision Test Equipment and Hydraulic Components 


Use Reader Service Card For More Information 


lic accumulators on machines 
_and equipment in interstate 
commerce must be aware of 
stringent-nation-wide safety 
regulations. For guaranteed 


Greer distributor in Buffalo, 

Cleveland, Houston, Philadel: 

invited from distributors in 


Product Engineering — March 31, 1958 


under allsafety 
| | BURST-PROOF! 
specify 
the Greer Accumulator — the 
; i. all safety codes. More than 
¢ 81,000 Greer Accumulators are 
e |Z Now in use in every state of the 
= union and in almost every 
1) “AIR VALVE Avsoiutety tear 
GAS -proof for pressures up to 12,000 
: psi. integrally molded piece 
SHELL sears. no watts no 
joints. Made of single-piece homo- 
genous chrome molybdenum steel. 
j antees against metal fatigue. 5 to 1 
400% of maximum working pres- 
sure. This safety, feature releases 
“& PLUG ASSEMBLY 
mulator cannot be disassembled 
until complete gas charge in bag 
ee has been released. Lack of this 
l accidents. Be sure to check this 
J.LC. and 1.C.C. safety stand- 
costs on your hydraulic equip: 
‘ment. Contact the franchised 
| 
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Lightweight 


air-cooled engine 


now available 
to industry 


F lange-mounted ... truly lightweight... 
Porsche intermittent-duty power units offer 
you design features never before available. 
Models range from 35 to 55 shaft horsepower. 

They are engineered for high performance 
at speeds from 2500 to 4500 rpm. Porsche-developed 
air-cooling system assures top efficiency at any 
temperature. Maintenance and operating problems 
of water-cooled engines are eliminated. 

Like the successful Porsche sports car engine, 
the industrial power unit has distinguished 
itself for low fuel consumption and endurance the 
world over. Porsche engineers will be glad to 
assist you on applications in your industry. 


SPECIFICATIONS 


Four cylinder, four cycle 
Displacement: 96.5 cu. in. 
Compression ratios: 6.5 or 7.5:1 
Piston speed: Only 1750 ft./min. at 3600 rpm 
Close speed control by centrifugal governor 
Weight: 220 Ibs. 
Net continuous shaft HP 35-55 
depending on model type 


Fess E og 
527 Madison Avenue, New York 22, N 
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MORLIFE 
CLUTCHES 


Control Power Better in the 


Heaviest-Duty Machines 
ROCKFORD Over-Center CLUTCHES, equipped 
with MORLIFE clutch plates, provide 100% more 
torque grip than previous type clutches of equal 


size. This permits the use of smaller diameter 
clutches. Easier operation is accomplished by 
reducing the required engaging pressure. 50% 
better heat disposal avoids down-time caused 
by burned or warped plates. Numerous field 
records prove that MORLIFE clutches operate 
400% longer without plate replacement or ad- 
justment. Let these NEW type clutches help 
improve the operation of your heavy-duty ma- 
chines. 


SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes 
capacity tables, dimensions and complete 
specifications. 


ROCKFORD Clutch Division BORG-WARNER 


209 Catherine St., Rockford, U.S.A, 
Export Sales Borg-Warner International — 36 So. Wabash, Chicago 3, Ii. 


power 

TAME-OFFS 


& 


\ 
| 
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Spring Loaded 


Heavy Duty 
Spring Loaded 


Oil or Dry 
Multiple 


Heavy Duty 
Over Center 


BORG WARNER 
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Catalogs and Bulletins. . continued 


line of units. With cutaway drawings, 


operating information, construction de 
tails. Specifications are tabulated. Dyna 
matic Div., Eaton Mfg. Co., Kenosha, 
Wis 


See Booths 638, 737 or 
Circle 59, inside back cover 


CARBON STEEL BALLS—Bulletin 102, 


4 pp. Contains specs, material-analysis, 
accuracy, case-depth, weight and package 


information on commercial-type _ balls 


Hoover Ball and Bearing Co., Ann Arbor, 
Mic h 
See Booth 663 or 


Circle 60, inside back cover 


ROTARY SELECTOR SWITCHES - 
Data sheets 86B, 4 pp. Covers the stand 
ard line, including information on sealed 
subminiature assemblies and a version 
available with as many as 20 basic switch 
ing units. With photos, dimensional draw 
ings, electrical ratings, characteristics and 
price Micro Switch, Div. 
Minneapolis-Honeywell Regulator Co., 


Freeport, [ll 


information 


See Booth 960 or 
Circle 61, inside back cover 


ELECTRICAL HARDWARE — Catalog 
C258, 12 pp. Contains descriptions, di 
mensional information and illustrations on 
cable staples, conduit bushings, knockout 
plugs, terminal blocks, connectors, tools, 
splice caps, lugs and wire tips. Buchanan 
Electrical Products Corp., Hillside, N. J 
See Booth 1057 or 

Circle 62, inside back cover 


PACKINGS, GASKETS 
Handbook AD-162, 12 pp 


(Continued on page 183) 


AND SEALS— 
Details sealing 


"In case of OUCH! . . . fire, break 
elas OUCH! .. and pull down. . 
OUCH! 


= 
| 
| 
at 
| 
— 
| 
| 
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BUTYL 


ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N. Y. 


Akron Boston« Charlotte « Chicago « Detroit + Los Angeles « New Orleans « Tulsa 


Pioneer in Petrochemicals 
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Coring Too intricate For Die Casting? 


PARKER SALES ENGINEERS 
BELLEFONTE, Penna. 
Warren G. Olson @ 420 East Linn Street 


CHICAGO 49, lil. 
Ollie J. Berger Company @ 2059 East 72 Street 


CINCINNATI 14, Ohio 
William H. Broxterman @ 2430 Centra! Parkway 


DETROIT 35, Mich. 
Hodgson-Geisier Co. © 18917 James Couzens 


GIRARD, Penna. 
Donie! F. Morsh @ 35 Chestnut Street 


LONG BEACH 11, California 
R. W. Fletcher @ 2803 Loomis Avenue 


PHOENIX, Arizona 
Fred B. Larsen @ 6108 North 11 Avenue 


ST. LOUIS 8, Me. 
Frank Moy @ 4378 Lindell Boulevard 


SYRACUSE, N. Y. 
J. C. Palmer @ 712 State Tower Bidg. 


WILTON, Conn. 
Girord L. Palmer @ Belden Hill Road 


WINTER PARK, Florida 


Because of intricate coring—together with internal 
bosses—sand casting seemed to be the only way to make 
this part. Necessary finish machining, however, boosted 
costs too high. 

Then Parker die casting engineers tackled the job— 
and licked the coring problem. The result: a part with 
greater density, closer tolerances, better surface finish, no 
finish machining and—best of all—much lower cost per unit. 

Here is just another example of the way Parker- 
engineered die castings save you money. ‘ 

Parker has been a leader in die casting for over 50 
years—an old hand with new ideas. This skill and ex- 
perience can solve problems—and save money—on your 
component parts. Just call the nearest Parker sales en- 
gineer or send your prints to the factory direct. 


Parker White Metal Company ¢ 2153 McKinley Ave., Erie, Pennsylvania 


high pressure 
Ovone P. Dovis 110 South Orlando Avenve 
wanes ALUMINUM and ZINC 


CHES) die castings 


POWDERED METAL PARTS 
Use Reader Service Card For More Information 
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Catalogs and Bulletins continued 


Model 3040 Oil-less Air Pump. Up to 20” vacuum, 


aterials, stri »plications. 
materials, construction and applicat te 06 


Contains a listing of the effect of numer- 
ous gases, liquids and solvents on packing 
materials. Three separate sections con- 
sider static sealing, molded, extruded or 
machined types, and  asbestos-metallic 
spiral-wound gaskets; dynamic sealing and 
Teflon and Kel-F materials Garlock 
Packing Co., 422 Main St., Palmyra, N. Y. 
See Booth 714 or 

Circle 63, inside back cover 


SPECIAL PURPOSE FASTENERS 
Catalog and engineer's guide 7-La, 16 pp 
and 8 pp. Catalog describes line of fasten 
ers specifically designed for unusual or 
special needs. With dimensional informa 
tion. Guide is condensed catalog. Lists, 
in tabular form, principle of operation, 
physical characteristics, purpose and ap 
plication, and size available. Lamson & 
Sessions Co., 5000 Tiedeman Rd., Cleve- 
land 9 


See Booth 525 or 
Circle 64, inside back cover 


HIGH- TEMPERATURE TUBING—Bu! 

letin 70, § pp. Gives chemical composi Provide oil-free air blast 

tion, physical and mechanical properties ° 

and production limits for 16 alloys in the with any of the carbon-vane 


line These will not rupture under a 


stress load of 25,000 psi at 1200 F during ota, 

x 

a 1000-hr test. Graphs show performance e ° 
data, tables describe hardening treatments 

Par? 


and stress-to-rupture and creep-strength 
data for the tubing. Superior Tube Co., 
1556 Germantown Ave., Norristown, 
Penna 


Need a pump that delivers absolutely free com 


pressed air A Gast Oil-less Air Pump may be your 
answer! Built in seven d nt models vacuum or 
See Booth 628 or 
th pump run ely without fain 
Circle 65, inside back cover pressure coe 
the pumping chamber 


Letterhead Requests Only Four carbon vanes lubricate themselves. Ball bearings 
st d tor lite and separated trom nping 

Manufacturers who published following Model 0240, 0440, 0740 1 ont 

literature asked that requests for copies be Series Oil-less Air Pumps. a a ow cant be con 

made on company letterheads. Three displacements, taminated with hot oil 

from 1.9 to 5.6 «.f.m. 

Vac. to 15, pressure to You can forget oiling maintenance problems too! 


NG-— Ss ate- | i ‘ 

COLOR CODING Kit. Supplies mate 10 ps Simple construction delivers up to 15,000 hours’ oper 
rials and information necessary to design 


“ ation without attention, depending on f.p.m and 
a color-coding system wherever identifica ! 

; service conditions. This is a big advantage especially 
tion of products or containers is desirable ' 
when your product requires a COMPFessor or vacuum 
pump mount 


Includes a color-code chart, gummed color 
7 in a hard-to-service location 
samples. 17 colors are available giving a 


possible 153 combinations in a one and Widely 
two-color code system. Crown Industrial 
Products Co., Dept. PEN, 1001 Amster 


dam St., Woodstock, Ill Model 0211-P103-G8X Write for full details request Bulletins 152A 
Integral-Motor Oil-less 


| Up to 1.3 «.f.m. Motor and VP-356. GAST MANUFACTURING CORP., 
STAINLESS STEEL FABRICATION — 4, hp. Wt. only 22 tbs P.O. Box 117-V Benton Harbor, Michigan. 
Book, 386 pp. Nine chapters discuss ev- Smaller Model 0406 Oil- 
ery common method for fabricating this less has h.p 
metal. Has more than 140 photos, 120 SEE CATALOG IN SWEET’S PRODUCT DESIGN FILE 
charts and graphs and about 200 special 
diagrams on application of stainless steel 
A complete section of about 30 reference 
tables is included. Cross-reference index 
is in back of the hard-cover book. Alle- 
gheny Ludlum Steel Corp., Henry W “Air may be your answer!” 
Oliver Bldg., Pittsburgh 22 


used on tood-packagins paper handling 


folding and laboratory machines 


® AIR MOTORS TO 7 H.-P. 
COMPRESSORS TO 30 P.5S.! 
® VACUUM PUMPS TO 28 IN 
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INI Wy | Miniature Hermetically 
Sealed Relays 
: The reliability of this relay under 
RB M : severe conditions of vibration and shock 
has been field-proven in many appli- 


cations. It is another example of how 
R-B-M’s production maturity and 


BHSM and BHSM HT TYPES duc uri 
complete facilities can eliminate many 


of your engineering problems. 


Consult your local RBM Product Application Engineer or write for Bulletin BHSM-1. 
RBM Division 


ESSEX WIRE CORPORATION, LOGANSPORT, INDIANA 
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They can be your design assistants 
on other Essex Engineered Products. 


W/RE AND CABLE 


These “power full” lead, appliance, electronic, 
Sil-X 200°C and the Mil-W-76-A and Mil- W- 
16878 govt. spec. wires ore standard—save 


industry special engineering, source and de- 


livery problems. 
Wire and Cable Div., Ft. Wayne, ind. 


CO/LEO CORDS-CORD SETS 


Prime source for plostic and rubber power 
supply cords. Terminations of all types (moided 
plastic and rubber) with infinite design possibil- 
ities. Complete line of Coiled Cords 


including HPN. 
® 


Cords Limited Division, DeKalb, Ill. 


Alow cost, space saving single pole or common 
multiple contact D.C. unit. Highly reliable. Can 
be built to withstand extreme environ- 


mental conditions. 
R-B-M Control Div., Logansport, Ind. RBM) 
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DESIGN ABSTRACTS 


Panel Design by Pin-Up 
Picturizations of instrument and 
control panels are used to check op 
timum layout before actual production 
begins. Six-step process begins with 
free-hand sketch of panel components 
to scale in their approximate, relative 
positions. Scaled, color-coded symbols 
other ele 


of instruments, controls, 


ments are pinned to poster cards 
Photographic and other types of repro 
ductions of actual elements, obtained 
from manufacturers, arc put in place 
Completed mock-up is photographed 
and used as basis of finished drawings 
Abstracted from ‘Panel Design by Pin-up 
by J. A. Waldron, Catalytic Construction Co 
ISA Journal, Feb. 1958, 313 Sixth Ave., 
Pittsburgh 22. 


Glass-Reinforced Resins 


Characteristics of glassfiber-filled 
resins, and the methods of producing 
them, are described. Solvent solutions, 
emulsions, acrosols and foams may all 
be used. Compounds are generally fed 
into molding equipment as_ pellets 
Properties are detailed and some dc 


sign considerations are included 


Abstracted from How 


Glass-reinforced Injection Molding Com 
pounds,” by Rexford Brant, Fiberfil Corp 
Modern Plastics, Morch, 1958, 575 Madison 
Ave., New York 22 


F 


Electroluminescent Digital 
Indicator 
A set of 


trodes or segments are formed on an 


ond Why to Use 


mutually insulated elec 


clectroluminescent pancl (see draw 
ing). By applying excitation to com 
binations of these segments, numerals 


letters or other figures may be formed 


The logi 


formation from the input to the se 


required to inslate 


ment be accomplished with 


onventional dec 


coae Call 


a number of 


However, a relatively new switch has 


proved to be well suited to this apph 


cation. This component translate 


controls display in a single step 


Abstracted from An Electroluminescent 
Digital Indicator by €. A. Sack, West 
inghouse Electric Corp AIEE paper 58 
150 (Winter meeting, New York Feb 27 
33 West 39th St.. New York 18 


Relieve Your 
Engineering Shortage 


W ork-sampling ul \ tik 


S$ are pro} 


to actcrmin 
much of which kin 

neermg work should 

other 


nicians and 


making 
lormulas 
sults 
sheets 
group an 
Abstracted 


Shortage 


ing 
trical 


Relieve Your 
Discover More for Engineer 
by G. E. Felderman, Allis-Chalmers Elec 


Fourth Quarter 1957 Mil 


from Engineering 


Time 


Review 
waukee | 


Friction and Abrasion 
Characteristics of Plastics 


Unik previous work reported im 


P 

ipel 

CCCUTC 


Abstracted from Chor 
Materials by M A 
Minneapolis-Honeywell 


Feb. 1958, 34 £ 


Conn 


Friction and Abrasion 
acteristics of Plastics 
Marcucci 
Co., SPE Journal 


Ave., Greenwich 


Regulator 


Putnam 


File copies 


of selected orticles from this and other 


recent issues ore now available in 


convenient reprint form. Single copies 
ore offered without charge to readers 
in 
supply 


Current 


Conada as the 


See 


Reprints on 


and long as 


lasts complete listing in 
page 213 


use one of the postpaid Reader Service 
the 


ond 


cords to receive copies you need 
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STAINLESS! 


—YOUR PRODUCTION 
--YOUR PROFITS 


Now the superlative Master- 

gauge is available in a wider 

range of corrosion resistant 403 stai 

tubes and sockets than any stool tube 

other pressure gauge. with alloy steel tip and 
Check the adjoining list. And | *°**** 


with alloy steel tip and 
socket. 


| SIX CHOICES 
—from inlet to tip | and secers 
4130 alloy steel tube 


g 


These are actual size remember that tube socket and 403 stainless steel tube 
advance stampings tip are fused into one piece by | With 416 stainless tip and 
which saved production the exclusive Marsh ‘“‘Cono- socket. 
weld” process. 316 stainless steel tube 
Marsh alone combines the with alloy steel tip and 
“Conoweld” construction, the socket. 


copper-clad ““Marshalloy”’ case, 
the finer Mastergauge move- with 303 stainless tip and 
ment, the Marsh “‘Recali- 

brator”’, the new ‘“‘Safecase.”’ 


Ask for data covering your spe- 
cific needs. alloy steel tip and socket. 


316 stainless steel tube 


MARSH INSTRUMENT CO., Soles offilicte of Jos. P. Morsh Corp. Dept. 39, Skokie, IL. 
Marsh instrument & Valve Co., (Con.) ltd. « 8407 103rd St., Edmonton, Alberta , Can. 


PROFITS 
INCREASE... 


when you engineer in stampings. Save 
on material, labor and assembly costs. 
Here are just a few of the Advance Stamp- 
ings, which have been fabricated in 
various materials to meet tolerance spec- 
ifications, delivery and price. 


HIGH 


e MAXIMUM 4” BLANKS e MAXIMUM 2%” DRAW 
e CAPACITY TO 65 TONS 


Advance Stamping has been helping LEPEL Electronic Tube 
metal working industries of various kinds, GENERATORS —1 KW; 2! KW, 
attain higher production at lower cost, om Se 


for over 35 years. 
Send us your bive prints or for q i} 
Adv gi are ilable to consult on ways 
to your petitive positi 


Write for Small Stamping Specialists Brochure 


ADVANCE STAMPING CO. | 


LEPEL HIGH FREQUENCY LABORATORIES, INC. 
12029 Dixie Ave., Detroit 39, Michigan SSth STREET ond 37th AVENUE, WOODSIDE 77, NEW YORK City, NY . 
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Gray Iron Castings Handbook 
Cuarites E. Watton, Editor. Pub 
lished by Grav Iron Founders’ Society, 
Inc., Cleveland 14, 6x9, 607 pp. $10. 


To prevent competition in the 
1750’s, England restricted American 
industries’ production of raw ma- 
terials. Colonial iron makers had to 
ship their goods to England where 
they were cast and shipped back as 
finished products. When the hard- 
working colonists were forced to let 
others profit from their efforts, they 
rebelled. 

Since that time, gray cast-iron tech- 
nology has changed slowly in compari 
son with other engineering materials 

so slowly that many are not aware 
of the variety of alloys made available 
recently. Even when weight is a prob- 
lem, cast irons can be more suitable 
for certain applications than alumi- 
num or titanium because of special 
properties. And on a cost-strength 
basis, cast irons are cheaper, too 

But just when are they better? And 
which cast iron? How do thev act at 
high temperatures (PE—Jan. 20, 
p. 52)? How are cast-iron parts de 
signed? Which coating? How to weld? 
How to machine? The Gray Iron 
Castings Handbook usually has the 
answer. But if it hasn’t, it will tell you 
where to look. It’s a valuable ref- 


erence —HLK 


Estimating Machinery Costs 
C. W. Parsons, Published by Me 
Graw Book Co., 330 W. 42nd 
St., N. Y. 36. 9x6, 366 pp. $8 
Though this book is designed for 
training persons in estimating machin 
ery costs, it should prove of reference 
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PRECISION CAMS 
PACK AUTOMATION 
INTO INCHES... 


Ultra precision Parker Cams are 
responsible for performing many 
superhuman control functions in jet 
aircraft, missiles, rockets, instrumenta- 
tion, wherever environmental extremes 
make precision mechanical control an 
asset. 


3D CAMS 


3 Dimensional Cams compactly per- 
form the function of the heart of an 
analog computor... Z—f(x,y). Parker 


develops experimental, prototype and 
production quantities of these cams 
and is a pioneer, having machined 
thousands of unusual and exacting 3 
Dimensional Control Contours. 


2D CAMS 


2 Dimensional Cams by Parker have 
broadened applications for 2 dimen- 
sional cam control by adding a new 
concept of precision and uniformity to 
design, manufacture and production. 


Send for “Precision Cam" Brochure 

today. We will be pleased to put your 

name on our Mailing List to receive 

Technical Cam Bulletins 

as they become available ~ 


2 DIMENSIONAL CAMS 


FRANKLIN AVENUE e HARTFORD, CONNECTICU 
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... Solve 3 design problems! 
...Save money on all 3! 


ROTARY WELDING POSITIONER 


By using Robertshaw Flexible Shafting, the speed of 
the rotating welding table can be adjusted remotely 
allowing for the adjustment knob to be in a position 
most advantageous to the operator. 


PRINTING PRESS 


Robertshaw Flexible Shafting is used for ink fountain 
control on this modern printing press. 16 flexible con- 
nections to the keys controlling the fountain, provide a 
simple, economical way of achieving remote control. 


POPCORN MACHINE 

This popcorn machine tilts to various positions, demand- 
ing flexibility in the connections. Robertshaw Flexible 
Shafts transmit movement from the driving motor to the 
agitator... efficiently and at low cost. 


Design and assembly sim- 
plification . . . no misalign- 
ment problems . . . unit 
weight and space savings . . . 
elimination of gears and ex- 
posed moving parts . . . these 
and many more advantages 
can be yours when you 
design with Robertshaw 
Flexible Shafting. 


We are familiar with hun- 
dreds of applications for 
flexible shafts in such diverse 
fields as aircraft, automotive, 
appliance, machinery, radio, 
TV, electronic, portable tool 
and many more, including 
special applications which 
are “right down our alley’’. 
We'll work with you on any 
possible use. 


Write for new 
catalog No. 213 


... the most up-to-date 
data on flexible shafting 
in the industry! 


shaw- Fulton 
FLEXIBLE SHAFT DIVISION. - 110 summit Ave., Chatham, N. J. 
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New Books continued 


value to the engineer designing prod- 
ucts requiring metalworking. Among 
the topics covered are high-speed 
drills, hole-producing methods, radial 
drilling, milling, lathes, and broaching. 

Here are some chapter headings 
that indicate how closely related cost 
estimating can be to design engineer- 
ing: “How Engineering and Cost Esti- 
mating are Interrelated,” “Engineered 
Production,” “Metals and Metal Re- 
moval,” “Principle of Machinability.” 


Visual Performance 
After Visual Work 
James Deese, John Hopkins U 
Available from Office of Technical 
Services, US Dept. of Commerce, 
Washington 25, D. C. 84x11, 24 pp. 
$0.75 

This report critically reviews some 
experimental and field studies on ef- 
fects of prolonged visual work and 
points out that there are two kinds of 
visual work: vigilance tasks, primarih 
involving search for infrequently oc 
curring signals; and active tasks, in 
volving active, continuous use of the 
Active tasks re 
quire more or less continuous mental 


oculomotor system. 
operation. 

The author describes how capacity 
for visual work is affected by the two 
types of tasks, how even relatively 
brief periods of visual vigilance results 
in reduced visual sensitivity. He points 
out that much of the loss in sensitivity 
can be reduced in vigilance tasks by 
introducing false signals at frequent 
intervals. He suggests further work 
must be directed towards finding suit 
able indices in deterioration of sub- 
jective feelings in visually active oper- 
ators. 


Electronic Designers’ 
Handbook 

Rosert W. Donovan C. 
Davis and P. Pub- 
lished by McGraw-Hill Book Co., Inc. 
330 W. 42nd St., N. Y. 36, 6x9, 1200 
pp. $16.50. 


The authors have compiled in one 
volume, much of the known informa 
tion on electronic design—including 
basic data and theory on transistors. 
The book consists of a series of well 
written, amply illustrated technical 
papers and was used as a text before 

(Continued on page 190) 
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World’s Biggest Eater 
Dines Without Interruption 


bolts used on power shovels. 


Typical insulator and insulating 


Product Engineering 


March 


31, 


1958 


You are looking at 3 million dollars’ 
worth of power shovel, a 14-story 
monster capable of biting off 70 
cubic yards of dirt at a clip. 
Continuous operation is essential 
because downtime on a shovel of 
this size could top 500 dollars an 
hour. Reliability is shared by many 
interrelated parts. Some are made 
of Synthane laminated plastics. 
WhySynthane? Because Synthane 
laminated plastics have the right 
combination of properties—dielec- 
tric strength, mechanical strength, 
and ease of machining. And Synthane 
uses only first-quality raw materials, 
watches every step in the produc- 
tion and fabrication of the laminate, 


Use Reader Service Card For More Information 


is deeply concerned about delivery 
requirements. 

Good materials, competent peo 
ple, excellent tools and workman- 
ship may not guarantee reliability 
but they’re strong assurance of it. 


If you are interested in a reliable 
source of laminated plastics —sheets, 
rods, tubes, or completely fabri- 
cated parts, write for an interesting 
catalog or call our representative 
near you. 


[SYNTHANE| 


SYNTHANE CORPORATION, 4 RIVER RD. OAKS, PA, 
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RIGID 
SPRING 
SPECS? 


We're used to them here at 
John Chatillon & Sons. Speci- 
fications calling for incredibly 
close tolerances and little- 
known alloys are capably met 
by experienced hands and 
brains. 


When the machinery you de- 
sign calls for precision springs 
seemingly not available, con- 


sult with the Spring Engineers 
at John Chatillon & Sons. 
You'll save time, and get 


springs designed for your most 
exacting needs. 


Over 120 years of experience 


and training await your call. 
Get into the habit of contacting 
Chatillon... Write Depart- 
ment D-3. 


65 CLIFF STREET, NEW YORK, N. Y. 
Manufacturers of Precision Springs and 


Force Measuring Instruments Since 1835 


New Books . .... continued 
publication. Each electronic building 
block (tubes, amplifiers, transformers, 
servos) is discussed in depth with 
sample calculations. Final chapters dis- 
feedback controls. 
There are 1100 figures, 1400 equa- 
tions, and 140 examples. 


cuss systems and 


Proceedings— 
13th Annual MPA Meeting 


Published by Metal Powder Assn., 
130 W. 42nd St., N. Y. 36, 9x6.. Vol- 
ume I, 147 pp. $4; Volume IT, 204 pp. 
$3. 

Fifteen papers and a panel discus 
sion devoted to metal powders, metal- 
powder products, production processes 
and equipment are included in Vol. I 
Vol. II contains six papers on ferrites 
and electronic cores 


Design Data for 
O-Rings and Similar 
Elastic Seals 


Frank W. Tipton Boeing Airplane 
Co. Available from Office of Technical 
Service, US Dept. of Commerce, 
Washington 25, D. C. 8x10, 104 pp. 
$3. 

In order to fully utilize materials 
for seal design, a knowledge ofthe re- 
lationship between physical properties 
of the materials and sealing efficiency 
is required. This report includes a 
literature survey on O-rings prepared 
from rubber deliberately compounded 
to have various physical properties. No 
definite relationship between seal life 
and physical properties was found 
Inability of the O-ring to maintain 
sufhcient internal pressure and to 
withstand mechanical conditions are 
believed to be two reasons for seal 
failure. 


Engineering Mechanics 

Arcuie Hicson and B. 
Stites. Published by Prentice Hall 
Inc., Englewood Cliffs, N. J. 6x9, 585 
pp. $7.50. 

The principles of mechanics are 
few and relatively simple; the applica- 
tions, however, are infinite and fre- 
quently forbiddenly complex. 

Because much of engineering is 
“applied mechanics” (just as applied 
mechanics is in turn applied physics 
and applied mathematics), the sub- 
ject of mechanics can be presented, 

(Continued on page 191) 
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Solve Your 


HOT PROBLEMS 


with 


VULCAN 
VERSATILITY 


. 


- IMMERSION HEATERS 


When you have hot problems 
in electric heat, you get a 
speedy solution through Vulcan 
Versatility — in design, engi- 
neering and manufacturing. 
Complete line includes finned, 
ring, band and pressuring heat- 
ers. All elements are available 
in a wide variety of sizes, 
wattage and voltage ratings, 
sheath materials, lead wires 
and terminals. 


Write for catalog 


ELECTRIC COMPANY 
DANVERS 18, MASS. 


Cartridge Strip Tubular Immersion Electric 
Heaters . Soldering and Branding Irons 
Solder and Glue Pots 
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New Books continued 
not as a series of formulas and manip- 
ulative operations but rather as a 
well-comprehended mechanism for 
stnpping problems of their extraneous 
confusing aspects, and breaking them 
into relatively simple, easily analyzed 
clements. 

In this text, emphasis is on prin- 
ciples rather than on the process of 
substitution in numerous formulas. 
The free-body concept of drawing a 
complete free-body diagram for each 
situation involving a force system is 
emphasized throughout. Total num 
ber of problems in this second edition 
has been increased by the addition of 
more practical problems. 


Design Properties of 
High-Strength Steels 

In the Presence of 

Stress Concentrations 

\. W. Brissanr, Wright Air Develop 
ment Center, Wright-Patterson Air 
Force Base, Ohio Available from 
Office of Technical Services, US Dept. 
of Commerce, Washington 25, D. C. 
5x10, 38 pp. $1.25. 

Presented in this report are results 
of axial-load (completely reversed) 
fatigue tests on Tricent (Inco), Cru. 
SHS-260 and Super TM-2 steels, heat- 
treated to strength levels between 
250,000 and 300,000 psi. The funda- 
mental effects of several variables on 
fatigue properties of these steels are 
discussed and These vari- 
ables include notch sharpness or stress 


evaluted. 


(Continued on page 193) 
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QUALITY BALLPOINT PEN DEPENDS ON 
UNIFORMITY OF 8 GRC “MATED” PARTS 


DIE CAST AND MOLDED 
Components Assure Trouble-free 
Operation of Esterbrook’s New 
Rotating Mechanism 


GRC mass - produc- 
tion techniques have 
again provided a new 
dimension to design- 
ers faced with a diffi- 
cult situation. Ester- 
brook engineers, 
realizing that most 
" people pick up a pen 
repeatedly the same way, evolved a ro- 
tating mechanism to avoid wearing the 
ballpoint unevenly and to achieve bet- 
ter ink distribution The intricate 
mechanism, however, presented a pro- 
duction problem. Parts had to be uni- 
form, durable, meet close tolerances in 
order to assure proper mating of com- 
ponents and dependable functioning of 
the assembled pen 


GRC’s exclusive patented methods for 
the precise automatic production of tiny 
parts solved the problem, and at lower 
costs. Gries molded five of the parts in 
duPont nylon, die cast two others in zinc 
alloy for strength and greatest economy 
The eighth was Gries’ nylon counter- 
part for an originally-scheduled screw 
machine part, produced for a fraction 
of the cost and more satisfactorily. 
These eight parts form the foundation 
of the mechanism for this new-type pen 


Uniformly accurate, clean, well within 
critical tolerances, these GRC die cast 
and molded parts eliminated the ne- 
cessity of selective assembly and insure 
trouble-free operation by fitting mating 
parts exactly. Tests of the pen showed 
parts worked like new after the equiva- 
lent of more than a year’s normal use, 
still worked smoothly after the equiva- 
lent of fifty years’ hard use. (See illus- 
tration at left above.) 


This high quality pen is typical of the 
new designs and cost saving economies 
possible through Gries unique single 
cavity molding techniques and ingenious 
die casting methods. To find out how 
GRC can help you, write for their bul- 
letins on tiny zinc alloy die castings and 
injection molded small plastic parts, or 
send prints for immediate quotations 
There is no minimum size. Maximums 
are 14,” long, % oz. in zinc alloy; 1\” 
long, .03 oz. in plastic. 


159 Beechwood Ave., © New Rochelle, New York © NEw Rochelle 3-8600 |” 


See GRC at the Design Engineering Show 
BOOTH 850 


GRIES REPRODUCER corP. 
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L R SIZES CLUTCHES & BRAKES 
Design Engineers 


Widen your creative horizons with versatile 
Wire/Strip design and fabrication. Wire/Strip 
has much to offer . . . strength, adaptability, 
resiliency, lightness, durability, and the deco- 
rative nature of wire increases the salability 
of products. 


d cB-160 
Cut costs e Improve pro ucts 5S Styles * Clutch Coupling © Electric Clutch « Combination Clutch-Brake 


Electric Broke * Duplex Clutch 


with remarkable Wire and Strip Three Ways Best for Automated Control 


1 Simple Design—exclu- 2 Easily Mounted 3 Dependable — extra 

sive diaphragm is only —precision ma- long life as well os 
moving part, obsoletes chined ready for quick, quiet response 
conventional clutch or mounting, saves due to absence of 
brake made up of nu- hours of installa- moving parts which 
merous troublesome tion labor. can weor and need 
ports. repair. 


Simplatrol Electric Clutches and Brakes simplify 

and upgrade machines you make or use. Ask a 
for recommendations on Simplatrol units. 

Send for new “larger sizes” folder 


24-7SALISBURY ST., WORCESTER, MASS.- 


Representation in Key Industrial Areas 


606-7 
MOTOR MOUNT and GUARD for Industrial Heater—Original 
wos costly, heavy and noisy. The Titchener redesign of Wire/ 
Strip construction combined the mount with the guard and re- 
duced assembly and fabrication costs; is lighter; enhances ap- 
pearance; and the natural resiliency of wire eliminated excessive 
vibration noise 


VELLUMOID 
for Vital 
Sealing Jobs 


Because of Vellumoid’s long ex- 
perience in manufacturing the 
exact gasket for so many various 
jobs, design engineers specify 
Vellumoid Materials to be sure. 
The Vellumoid sales engineer in 
your territory will gladly work 
with your design group to be 
sure you get the correct gasket 
every time. 


Lifting Lug IMPROVED—Wire replaced sheet steel and solved 
@ painting and rusting problem. Titchener Wire redesign per- 
mitted adequate paint coverage and gave better, stronger ap- 
pearance 


Learn how you can cut costs and improve your 
product with Wire/Strip assemblies. Send a 
drawing, photograph or sample of your 
product; better yet, visit our plant . . . 
there's no obligation. 


Write for FREE 
Wire/Strip book(s) today! 


C) “How Wire Construction Reduces 
Costs" 


[) "Wire Handles by Titchener™ 


C) “Use of Wire Construction in 
Product Design" 


C) Please have a Titchener Field 


Engineer call 


E. H. TITCHENER & CoO. 


Dept. 3907 67 Clinton St., Binghamton, N. Y. 


Specify Vellumoid Materials 
for a perfect seal! 


THE VELLUMOID COMPANY 


192 Use Reader Service Card For More Information Product Engineering — March 31, 1958 


—-- Worcester, Massachusetts 
| 


Product Engineering 


There's a isd | 
JEWEL BEARING | 
to fit Your Need! | 


Bird can supply you with sapphire and 
borrosilicate glass precision jewel bearings in 
a wide range of standard types, sizes, and 
complete assemblies or, custom-built to 
your specifications. Special mounting tech 
niques provide exact tolerance jewel assem- 
blies, mounted or set in bushings or screws, 
ready for assembling into your product without 
further inspection. Jewels mounted with re 
silient silicone rubber or spring cushions 
provide additional protection to shock and 
vibration 


Because of the exact tolerances, maintained 
through the most rigid quality-control methods, 
Bird jewels are used by the foremost manu- 
facturers of electrical, aircraft, and timing 
instruments and recorders 


Typical products include 


Aircraft Instruments 

Weather Recorders 

Ammeters 

Voltmeters 

W attmeters 

Compasses 

Dial Gages 

Timers 

Test & Recording Instruments 
Marine Instruments 


*Tllustrated Concentricity check of 
mounted ring jewels r the 
inspection processes in Bird's quality 
control program. 


one of 


Our engineering staff is at your service for all 
small bearing problems. A request on your 
letterhead for Bulletin 100-6 will receive our 
prompt attention 


fle Cod. CO..INC 


| SPRUCE ST., WALTHAM 54, MASS. 
SAPPHIRE & GLASS JEWELS 
PRECISION GLASS GRINDING 

JEWEL MOUNTING & ASSEMBLY 
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New Books continued 


concentration, strength level and 
specimen onentation, 

I'he results indicated that fatigue 
strength was lowered as the stress- 
concentration factor was increased, a 
max lowering effect occuring for stress 
concentration factors between one and 
three. This effect was observed to de 
pend on the strength level. 
durance limit for both 
notched specimens 
values at a strength 
240,000 and 260,000 psi, 
values at a strength level between 
270,000 and 300,000 
mately. In general, the endurance 
limit was found to be lower for trans 
verse than for longitudinal specimens 
Furthermore, this effect 
more pronounced for smooth than 
for notched 


| he en 
and 
min 


smooth 
developed 
level between 
and max 


ps! approx- 


was much 


specimens. It was ob 
served to be severe at high-strength 
levels and to decrease with strength 
level decrease. 


Second Survey of Domestic 
Electronic Digital Computing 
Systems 


Marrin H. Werk, Ballistic Research 
Laboratory, Aberdeen Proving 
Grounds, Md. Available from Office 
of Technical Services, US Dept. of 
Commerce, Washington 25, D. C. 
S4x11, 440 pp 

\ complete, illustrated survey of all 
ex.sting electronic digital computers, 
Maniac, the 
labulates storage 


including Univac, and 


IBM 


capac ity’, 


units. 


cost 


size, output and a dozen 


more critical categories. General de 
scriptive material at end of book gives 
history of computers and describes 
each functional category above. Bibli- 
ography, manufacturers’ names, and 


glossary. 


Control Engineering Manual 


Edited by Byron K. LepGEeRwoop 
and staff of Control Engincering. Pub 
lished by McGraw-Hill Book Co., 
Inc., 330 W. 42nd St., N. Y. 36 
83x11}, 200 pp $7.50. 

This book answers the questions 
“What am I controlling and why?” 
“How can I specify the performance 
“Shall I try out 
the system on a breadboard, a com 
puter or on paper?” and “How?” The 

(Contiued on page 195) 
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GUARANTEED 
RIGHT ANGLE 
POWER TRANSFER 


CROWN 
MITRE GEAR UNITS 


. transfer power at 90° angles . . . 
guaranteed to give satisfactory service. 

Ideal for all types of right angle 
problems, Crown Gear Units are com- 
pact, and engineered for 
industrial use. Completely enclosed, the 
Crown Mitre Gear Unit 
venient lubrication port, and provides 


rugged 


has a con- 
four or five mounting flanges. 

Special models will be engineered 
and quotations submitted for any spe- 
cific problem. Crown Gear Units are 
available almost everywhere. Write 
today for your distributor's name, or 
engineering details. 


CROWN 
GEAR 


a division of Harrington & Richardson, Inc. 
320 PARK AVENUE, WORCESTER 10, MASS. 


! Over 120 leading dis- 

tributors in 43 states, 
Crown Mitre Gear Units 
are where you want them 


when you want them 


For More Information 
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New Rotary Joint 
for Water Service 


APPROXIMATELY 
ACTUAL SIZE 


Smaller in Size, Weight and Price 
Fits close quarters, tough service conditions on printing 
presses, calenders, waxers, embossers, ball mills, etc. No 
packing, no lubrication or adjustment, no external supports. 
— f Nickel-plated to resist rust, friction, wear. New special! pro- 
cess makes seal rings harder, denser. Only 4 internal parts 
and uil i for easy field servicing. For all high speed service, pressures 
to 150 Ibs. Six sizes: %", 4%” and N.P.T. or %", and 


N.F. Machine threads. Write for catalog information on new 4000 series. 


heavy-duty A 


THE JOHNSON CORPORATION 
813 Wood St., Three Rivers, Michigan 


air-cooled engines... 


complete engineering, production, distribution / 
and service facilities are devoted to the single- / 


minded task of supplying engines to match the critical 
performance demands of all types of modern mech- 


anized equipment within a 3 to 56 hp. range. EXTRUSIONS 


Wisconsin specialization extends to full-scale concen- 
tration on 4-CYCLE HEAVY-DUTY AIR-COOLED 
ENGINES .. . backed by extensive and diversified by es to your oad 
experience in the production of engines dating back f ; 
to 1909. 


When you specify “WISCONSIN” you definitely 
get a better engine . . . an engine with a basic load- 
holding High Torque factor; an engine in which almost 
fifty years of exclusive engine-building experience has 
paid off in terms of heavy-duty serviceability under all 
types of operating conditions, in every equipment cate- 
gory; a universally known engine that “has every- Shapes, Rods, Tubes, Fabricated Extruded Parts, 
thing” that know-how and a quality-conscious produc- Curved Extrusions*, Plasti-Metallic Trim Moldings. 
tion policy can provide . . . backed by a world-wide © We have made more complex extrusion dies than 
sales and service organization in 82 countries. anyone we know. 


Our 17 years’ experience in custom-extrusion and 
: This, we believe, is what you are looking for as orig- fabrication is your assurance of top quality service, 
inal power components for your equipment. Let's get at minimum cost. 


together. Engine Bulletin S-223 is yours for the asking. ® No die charge for rods or tubes. 
® Send us your prints for prompt quotation. *Pat. 


Ww I Ss C O N Ss I N M oO T O R | eTETp, WRITE FOR INFORMATIVE BROCHURE “EXTRUDED PLASTICS” 


MILWAUKEE 46, Wisconsin QxmayY 36-36 36th St., Long Island City 6, N. Y. RA 9-1494 
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New Books continued | 


editors carefully selected past articles 
and arranged them in clear sequence. 
Staff-written comments fill the voids; | 
an extensive bibliography provides the | 
follow-up. 


Electronic Materials at 
Elevated Temperatures 


Dr. James W. Batiarp, Wright Air 
Development Center. Available from 
Office of Technical Services, US Dept. 
of Commerce, Washington 25, D.C. 
8ixll, 8 pp. $0.50 

Short but revealing pamphlet—a 
status report on where the US stands 
in availability of materials to with 
stand operation at temperatures from 
200 C to 1000 C. Conclusion is that 
200 C is adequately taken care of, but 
we must work for radical breakthrough 
in most areas above 200 C. Scope: 
magnetic, ferroelectric, dielectric, in- 
sulating, conductor, semiconductor, 
miscellaneous 


WHY ALUMINUM DIE CASTINGS? 


The electric wood planer must be light weight, designed to 
maintain casting stability when planing heavy cuts at high 
speeds and feeds. 


©) 


Resistance of Plastics to Cz “e DIE CASTING COMPANY “» 
Outdoor Exposure 2228 NO.ELSTON AVE. CHICAGO I4,1LL 


Rosert B. Barrett, Picatinny Arse 
nal, PB 131331. Available from Office 
of Technical Services, US Dept. of 
Commerce, Washington 25, D. C 
Paperbound, 84x104, 261 pp. $6.00. 

rhis a guide to selection of plastics 
for use in Ordnance applications in 
volving outdoor exposure. Though the 
standards are consequently high, the 
report nonetheless is a good reference 


(Continued on page 197) 
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For any “critical size/criticol weight 


EL EC T we 0 e MAG N ETIC applications to transmit rotational 


power or to contro! rotational motion 


CLUTCHES and BRAKES -™ 


"Ob, one more thing. If we decide to hire T 


you as a physicist, de you mind being called 246 SENECA ST. - , BUFFALO 4,N.Y. 
Bee Head?” | 
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Solving a 
breakage problem 


AT CLOSE QUARTERS 


The manufacturer of this button-drill 
ing machine had a tough problem: the 
universal joints on these parallel shafts 
carried such a torque load there were 
frequent complaints of breakage . . . yet 
the close centers prohibited use of a 


larger joint 


THE SOLUTION was a Curtis Universal 
Joint of the same size 


no quality problems 


Curve 2” 
Curtis 


‘ Universal 
Newark is the place to come for your fabricated wire ier 


cloth parts. We can save you time and money. We 
weave our own wire cloth so you have no quality 
control problem. We take care of production sched- 
uling . . . you have no idle manpower or idle machine 
time worries. We will give you a better part at a lower 
cost. 


For more data on this phase of NEWARK Service, 
send for our Wire Cloth Parts Catalog. If you have an 
individual problem and would like to have us recom- 
mend the best way to insert the wire cloth piece send 
us tentative drawings and specifications. If you are 
ready to order, we'll be glad to quote. 


/ 
NEWARK 
ACCURACY 


ewark 


lire Gloth 


COMPANY 


351 Verona Avenue, Newark 4, New Jersey 


Use Reader Service Card For More Information 


This is only one of many problems 
solved by Curtis Joints size for size 
the strongest universal joints designed 
for industry. Selected materials, preci 
sion engineering, and over 30 years’ ex 
perience manufacturing universal joints 


make them that way 


14 SIZES ALWAYS IN STOCK 
3%” to 4° OD (6” joints on special order 


Not sold through distribvtors. Write direct 
for free engineering data ond price list. 


TRADE 
MARK 


UNIVERSAL JOINT CO., INC. 
141A Birnie Avenve, Springfield, Mass 


As near to you as your telephone 


Texctusivery A MANUFACTURER OF } 
i UNIVERSAL JOINTS SINCE 1919 4 
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You get MORE than accurate counting 


with 


New Books continued 


for the average designer confronted 
vith similar problems. Of the 76 ma 


terials tested, a few were found to 


| SODECO Electric Impulse Counters 


to VI r were 

‘Wes SODECO just starts with counting accuracy. With SODECO 
Electric Impulse Counters you get many additional built-in 
advantages which enable you to use them for your toughest 
counting problems. For example: 


‘reatly affected in short time intervals, 
ind a larger number degraded to an 
intermediate degre 


| easy reference, the report is \ 


ganized in three parts: (1) the basic 


im Z 6 ippendices dealing 


1 detail with as many materials, and 


complete climatic data accumu ° Fast counts up to 25 
] } } impulses /sec. 
In th Va the groupings im 
part 1 can be consulted in choosing a @ Compact — suitable for 
lass or tvp f material for a given flush mounting. 


ipplication, and additional appendices 


© Low power demand — 
will give detailed information 


i roni ir- 
SODECO TYPE T Ce Z SODECO TYPE T Ce F used in electronic ¢ 
Instantaneous Mechanical Reset Instant Electrical Reset cuits. 
@ Just touch the toggle—Counter @ Counter resets electrically- 

s Zer n tanu) 


Polyethylene 


Both types are available with auxiliary contacts which allow you to connect 
O. J. Kresser, Published 


them to other counters for applications such as batch counting, recycling, etc. 


by Reinhold Publishing Co., 430 Park 
Ave., New York. 54x74, 217 pp. $4.95 No matter what your | 

Sandwiched between some history counting problem, you’ | 
ind some future prospects is the vers can count on SODECO | LANDIS AG GYR, INC. 
| 45 Weet 45th Street New York 36, N. Y. 
it’s used. First of a projected series tion. | 


f easy-to-read reference volumes on 


basic plastics, this book is written for AL 
eading on three levels: general in- | @v » 
terest, technical information, and a) 

business planning. By:emphasizing ap- new 


" properties of this 


markable plastic e shown from a economies in 
€ practic il p t \\ Phe 
hapter, wisely te ered by his ex 
t polvethvien ing, growth o 
th . ndust devel ypment of the ma costs up to 90% 
il, new manufacturing techniques, 


Our many years of successful production of 
Nylon Gears can now make even greater 
economies for you. With the great variety in 
molds now possible, Nylon should not only bs 
considered as an economy measure but the 
answer to many problems where compact ci 

sign is necessary. Nylon Gears are quiet, du 


Radioisotopes 
A New Tool For Industry 
Sipney Jerrerson. Published by Phil- 


hical Library, Inc., 15 E. 40th St. 


\ York 16. 5x74. 110 pp. $4.75 rable, efficient and need less lubrication—they 
; PI | mate perfectly with metal gears 
riche olum D memb 
th Let our engineers with more than a decad: 
i Britain’s Atomic Energy Research in gear experience consider your gear prob 
Establishment at Harwell, covers h ilf lems DURING the design process—send blue 
lozen of the most important and prints or specs for prompt estimates 
nost-widel ised ippli ations for Gears made only to your specifications 
None carried in stock. 
di rope marking, leak 
letection, rad graphy, gaging and so By SG 
! ind gives a quick review of ; GEAR 
ear theory as it affects such opera- _ PROCESS co., INC. 


400: W Fullerton Ch 39, s 
(Continued on page 199) oo vilerton cago mor 
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Be sure to see... SPECIAL FASTENERS if A 
featuring do more things 


LOCKING BOLT DEMONSTRATIONS 
958 


..,and do them 
better with 


(_ MAGNET ® 


CERAMIC 
MAGNETS 


The permanent magnets 
that 
are really permanent 


Ceramics 
offer great- 
est resistance to de- 

magnetization of any com- 
mercial magnet material 
. . All energy is fullv 
usable—no_ keepers, pole 
pieces or auxiliary air gaps 
needed . . . Can be mag- 
S netized before or after as- 
sembly . . . Electrically 
ON DISPLAY at the Design Show non-conductive .. . Less 
heating .. . Inert to chemi- 
SPECIAI ® FASTENERS that i cals and gases... Up to 8 
speed assemb] imp or more poles on a single 
speed assembly, reduce costs, improve 4 MANY 
product design. @) LOCKING BOLTS that OTHER ADVANTAGES. 


stay wrench-ught, won't vibrate loose 


Write for Ceramagnet 
Engineering Bulletin RC-11A 


Fasteners by Buftalo Bolt can help increase the STACKPOLE 
strength and reputation of YOUR products ; CARBON COMPANY 


... be sure to see them at BOOTH 958, St. Marys, Pa 
rys, 


provide leakproof seals for air, gas, quids, 


~ ‘rite for ne ble "Hou 
To Specify Faste ners and Save. sed 


BUFFALO BOLT COMPANY 


DIVISION OF BUFFALO-ECLIPSE CORPORATION A 
NORTH TONAWANDA, N. Y. 
Making both Fasteners and Friends for 100 years 
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Need a little heat? | 


NEED IT 


HOTWATT] 


| = ~ 
gineering, Syracuse U. 


| pp. $10.50. 


HEATING CARTRIDGES § 


HOTWATT 


Precision Heating Cartridges provide optimum 
ambient and operating temperatures ... supply 
faster heating... have higher heat density... 
minimize heat loss. 


STANDARD HOTWATT 


Cartridge Heaters have precision-dimension stain- 
‘ess steel sheaths (special alloys available) 
operate at up to 1250°F, any specified voltage . . . 
nickel alloy leads swaged to rigid external ter- 
minals . . . straight or right angle leads .. . 
moisture resistant units... complete range of 
sizes from 3," dia. x 1” length. 


SPECIAL HOTWATT 


Heating Cartridges in special shapes with sheath 
materials as designated available with power 
dissipation as low as 5 watts. Special terminal or 
lead arrangement to specification 


LOW-COST HOTWATT 
ceramic-body units are also available, to your 
design and specifications; sizes as small as 54” 
... lead arrangements and terminals to meet your | 
requirements. 


SPEEDY DELIVERY 

HOTWATT'S versatile production line easily 
handles long or short runs of cartridges to your 
“specs”... provides the fastest delivery in the 
industry. 

Bulletin 101 and Cartridge Layout Sheet available | 
on request. 
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New Books continued 


tions. ‘The book is clearly written and 


well illustrated. As a reprint or pre 
print, it would be well worth the usual 
less-than-a-dollar price. Given a hard 
cover and a price of $4.75, though, it 
becomes an investment rather than a 
field, 
even a basic text like this may soon be 
outdated, and it may be hard to justify 
the 


purchase. In a_ fast-changing 


“investment” classification 


Electron Tube Circuits, 
Second Edition 


SAMUEL SEELY, Prof. of Electrical En- 
Published by 
McGraw-Hill Book Co., Inc., 330 W 
42nd St., New York 36. 63x94, 695 


The revisions of the second edition | 
of “Electron Tube Circuits” amplify 
the chapters that needed strengthen- 
A number of 
including some aspects of 


ing in the first edition 
new topics 
transistor theory and application, have 
been included to bring the book up | 
to date. The author secks to achicve 
inalytical method in the study 
of clecti 


Various 


clear 


n-tube circuits; to study the 
that find | 
to indi- | 
to 


bine circuits of various types to achieve 


classes of circuit 


videspread ind 


with 


ipplication; 


cate examples how com 


Onc Or 


1 multiplicity of operations. | 


Representative circuits are included 


the reader will find | 

that 

him in particular developments 
Approximately one-half of the con 


tent is devoted to radio-engineering, 


and studied, and 


some su tions 


should help 


the rest to radar, television, electronic | 


(Continued on page 201) | 


| 


been invented—lI just invented electricity!’ 


Design engineers and production planners 
use MMM as a dependable source for all 3 
motor parts; available stock dies permit 


some variations in finish and materials. 


CAPS available in 100 or more sizes; over 50 
HOLDERS; over 40 COMMUTATORS. MMM con 
build dies and custom-mold to specifications 


for all electrical applications of plastics. 


Use Reader Service Card For More Information 


| MIDWEST MOLDS 
FOR ELECTRIC MOTORS 
Precision-molded 
for building better motors... 
o\\\ 
—— | 
— BRUSH GAPS HOLDERS 
| 
a | ONE SOURCE FOR ALL 3 MOTOR COMPONENTS 
or 
«SPECIALISTS 
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MAKES THE DIFFERENCE ................ 


Flanders’ exclusive EXPANSIBLE® design in filters makes use of 
both surface area and depth, for dust particle storage. This means 
loadings four times greater than those achieved with conventional filters 

. cuts filter replacements by as much as 75%. 


Here's a unit that literally breathes new life into filtering efficiency 
Installed in a compressed state, it expands as the pressure drop increases, 
allowing dust to migrate deeper leaving surface areas free to trap 
particles at minimum resistance. The expansion process keeps filter- 
resistance close to initial values throughout the life of the filter. Entire 
operation is automatic warning light indicates when filter change 
is needed. Four wing nuts make filter pack replacement quick and 
easy. Comes complete with expanding mechanism, pressure switch and 
holding frame can be installed singly or in multiple banks, depend- 
ing upon requirements. 


US Pat. Pending EFFICIENCY CHART 


ASHAE Test N.B.S. Discoloration Test 

Send for complete information on this and Type Filter *. by Weight Atmospheric Dust, % By Stain 
other filters in the AIRPURE line, manufac- 
tured by FLANDERS . . . designers and pro- 
ducers of fitters of the absolute type 
guaranteed up to 99.97% efficient on 0.3 
micron-size particles. 


Flanders 
EXPANSIBLE #14 85-95 65—75 


Flanders 


EXPANSIBLE #15 95-99 80—90 


Electrostatic | 
A» Precipitation 99 85—90 


IRPURE 


Handens Filters INCORPORATED, RIVERHEAD, LONG ISLAND, NEW YORK 


THE 
WIRE FORMS 


In Industry, in homes, farms and 
shops, you'll Gad daily, living proof / ocking coll meter-relays have wiping con- 
that D-&-B’s KNOW-HOW pays tacts which clean themselves with each operation 
out in EXTRA performance. Rely This self cleaning assures maximum reliability, 
on expert engineers for parts that and is found in no other meter-relay. 
meet your exact needs and save : 
you MONEY! Get Wire Forms, 
Springs and Stampings that are 
easily assembled . . . that 
withstand stress . . . and , 
perform under the most 
trying conditions! When contacts touch, the locking coil grabs and holds 
PEEDY [DELIVERY them. They are sharply separated by a spring which is 
F _——_! loaded during locking. This positive make and break gives 
WRITE — WIRE — or PHONE 10 to 20 million trouble-free operations 
for Estimates and Delivery Dates Ask for Catalog 4-D 


DUDEK BOCK assembly Products Inc. 


Phone: SPRING MFG. CO. ‘api Chesterland 55, Ohio 


DICKENS 2-1020 4014 W. Grand, Chicago 51, Ill Ape. 1417, International Amphitheatre, Chicago 
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New Books continued 


control and instrumentation, and 
computers. The order of presentation 
of the material has dictated 
largely by the character of the analyses, 


bec 


ilthough circuits for performing given 
classes of operation have been kept 
Because 


and often 


together wherever possibk 
of this, circuits 
unrelated 
in a given chapter 


of diverse 
ipplications may be found 
he major section of the volume 1s 


an introduction to the fundamental 


properties of electronic devices and 


their basic circuit applications. The 
next section discusses a vaniety of un 
tuned amplifiers, with and without 
feedback. The third section consider 
amplifie rs h iving 
studies 
power amplifiers. The final major se« 
tions treat 
modulation and 
demodulation and frequency modula 
tion and detection 


mant circuits, and 


tuned potential and tuned 


contain comprehensive 


ments of amplitude 


Handbook on Properties of 
Cold Worked Steels 

L. J. Eperr, PB 121662. Available 
from Office of Technical Services, US 
Dept. of Commerce, Washington 25 
D.C. Paperbound, S4x104 3 


his handbook is an abstract of 25 


Sf pp 


reports based on a five-vear program 
Institute of Tech 
for the Army Ord 


inalvsis and conclu 


wganized by Case 
nology 
Data, 
ered in two parts. The first is a tabu 
lar presentation 


nance ITps 


SIONS ATC CON 


of the important en 
cold W irked 
ind the second is a discussion 
ilized effects, 
factors 


in design and 


gineering properties ot 
steels, 
of a 


with suggestions « 


number of genet 
that should 
be considered selection 
of these steels A section is also in 
cluded successful applic 
which, 


ifions 
combined with the data and 
substantially 


WOI ked 


design sections, should 
id potential users of cold 


steels in replacing alloy steels 


Cast Metals Handbook, 
4th Edition 
Published by American Foundrymen’s 
Society, Des Plaines, Il. Clothbound. 
84x114, 316 pp. $10. 

Under revision for the past 
years, this 4th edition includ up-t 
date information on 


three 


white 
(Continued on page 204) 


gray and 


STAMINA of BROOK A.C. MOTORS 


is no coincidence! 


Design is based on over half a century of ex- 
perience. Built to surpass NEMA Specifica- 
tions, yet cost no more than ordinary motors. 
Single and polyphase. All major types. 1 to 600 
HP. Shipped from stock. 


©) 


@ Long-life windings are 
triple impregnated and 
baked. 


an Internally-ribbed, shock 


resistant iron frame 


Generous bearing lub- 
rication capacity 


@ Bearings two sizes 
larger than customary 
yet still replaceable 

standard 


from any 
bearing stock 


~ 

a High tensile steel pre 
cision ground shaft and 
balanced rotor assem- 


bly 


@ Positive 
of leads. 


identification 


SINCE 1904 


worlds most respected motor 
BROOK MOTOR CORPORATION 


3553 W. PETERSON AVE., CHICAGO 45, ILLINOIS 


MOTOR 


Factory Representative, Warehouses, Dealers, Service Stations, in Major Cities. 


IMMEDIATE 
DELIVERY 


FREE SAMPLES 
APPLICATIONS 


made to S.AE. 
and Federal 
Govt. 
Specifications 


SEE 
HOW 
FELT 

FITS IN 
WITH YOUR 
PRODUCTS 


Ask for booklet 


popular 


hydraulic 
ports! 


See why 


CONTINENTAL 


FELT 
fills hundreds 
of jobs daily 


One pass completes all 
operations necessary to 
produce the port con- 
tour. Job time cut as 
much as %! All have 
carbide cuttin 
for long life 

finishes. Available in all 
sizes, Write tor prices 


SONNET 
Toot and Mfg. Co. 
576 North 
Proirie Avenve 


edges 


ooth 
CONTINENTAL 


22.26 WEST 1S STREET 


comp 
NEw 
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LIQUID LEVEL CONTROL 


with the 


B/W RELAY 


POSITIVE AND DEPENDABLE 


The B/W system of liquid level control consists of a transformer 
type induction relay and a holder for one or two electrodes, de- 
pending on the desired operation and the type of relay used. 
The relay incorporates a primary or line voltage coil connected 
to a permanent source of alternating current, and a secondary 
or electrode circuit coil connected to the electrodes immersed in 
the liquid being controlled. Energizing the primary coil causes 
an induced voltage in the secondary coil; thus the secondary 
coil is never connected to the power line. 


LIQUID IS ELECTRICAL CONDUCTOR 


The liquid itself is the electrical conductor that completes the 
secondary circuit. When this secondary circuit is completed, by 
the liquid contacting both electrodes, the magnetic attraction set 
up in the legs of the relay core causes the armature to close, and 


DESIGN 
MANUAL 
tells how to 


REDUCE COSTS 


of small parts by designing for 
COLD and HOT HEADING 


Contains cost-reduction data for 


Executives, Engineers, Designers, 
Purchasing and Production Officials 


$2.00 per copy, postpaid 
Send cash, check or money order to 


INDUSTRIAL FASTENERS INSTITUTE 


Room 1520, Terminal Tower, 
Cleveland 13, Ohio 


First edition sales limited to North America 


open or close the load contacts. A built-in holding circuit main- 
tains this contact until a predetermined fall in liquid level breaks 
the circuit. By adjusting the electrode settings, the range of opera- 
tion can be controlled. 


FOR PUMP UP and PUMP DOWN 
APPLICATIONS, SIGNALS and ALARMS 


B/W relays are designed for either pump up or pump down 
operation. In addition, by using a single electrode they are well 
suited for signal and alarm applications. 


NO MOVING PARTS 


The complete absence of moving parts in the liquid insures long 
and trouble-free performance. Because of the very low current 
in the secondary circuit these relays are ideal for many switching 
jobs outside of the liquid level field. 


Consult our engineering department on any special control 
applications. 


CATALOG 


on request 


@ It covers the complete line of 
B/W Induction Relays, Enclo- 
sures, Contactors and Starters, 

m@ Multiple Pump Controls, Electrode 
Holders, Starter and Relay Com- 
binations, Special Controls and 
Panels. 


B/W CONTROLLER CORPORATION | 
2218 E. Maple Road, Birmingham, Mich. 


Use Reader Service Card For More Information 


REDUCE YOUR MASKING COSTS BY 
USING INEXPENSIVE, HEAT RESISTANT 


KWIKY-DOTS 


A raised edge is automatically provided on 

each disc for easy g 

= s of several discs may 4, removed 
st application. 


Stock Sizes—',4” up. 
DIE-CUT MASKS, CAPS & PLUGS 
MADE TO SPECIFICATIONS 
Special width of masking tape preci- 


sion cut to any size from 1/32” up to 
9” in standard 60-yard rolls. 


BY-BUK COMPANY 
4314 W. Pico Bivd., Los Angeles 19, Cal. 


| 
GROUND | = 
| 
o 
& 
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continued 


irons, malleable cast irons, nodular 
cast iron, steel castings, and non- 
ferrous casting alloys. Included is an 
excellent chapter on casting design, 
and a useful cross index of equivalent 
ferrous and nonferrous casting-alloy 
specifications, including military. Ap- 
pendices to each chapter provide ex- 
tensive bibliography for further read- 


ing. 


Hydrogen, Nitrogen and 
Amine As Fuels 

K. H. C. Tuacuer, Jr., 
and J. A. Brertei. Available from 
OTS, US Dept. of Commerce, Wash- 
ington 25, D. C. Paperbound, 84x11, 
25 pp $0.75 


LINDSAY 
“STRUCTURE 


@ ELIMINATES TOOLING 
AND DIE COSTS... 


SHORTENS THE TIME 
FROM DESIGN TO 
PRODUCTION! 


Because free radicals—molecular 
fragments—are much in the news as 
potential rocket and missile fuels, this 
report is well worth reading—particu- 
larly so since it provides a down-to- 
earth view. The authors point out 
that capturing a few free radicals in 
laboratory (PE—Oct 7 °57, p. 15; 
Dec 2 '57, p 16) is a long way from 
putting them to work in a vehicle. 


Lindsay Structure sheet metal panels, fram 


ing shapes and fittings are casily adaptabic to 


discussion of three free radical types: shapes . . . for housings for test machines, 
hydrogen, nitrogen, and amine. It radio and radar testing equipment and trat 

gives specific- impulse data, discusses mutters .. refrigeration equipment, packag 
methods by which free radicals might ing machinery and other industrial equipment 
be produced (thermal decomposition, and for process rooms, large tower hous 


photochemical decomposition, irradia- ings, buildings, and truck and trailer bodice 


tion) and held in the free state until 
used (chilling to ultra-low tempera- 
ture, trapping on a matrix ot inert 


CUT COSTS FOR ONE... 


material, control of electron spin). or 1,000 units! 
Lindsay Structure, with its 7$ panel 
Sizes lets you choose at once a pr 
cated housing or enclosure to fit your exact 
requirements in any workable met: 
You save the cost of dies an to 
the original design at iny bseque 
sions, and need no Ski ibor ¢t t it 
with Lindsay Structure to meet \ " 
needs 
yA Write for descriptive folder . . . or send single-line 


drawing for prompt cost estimate. 


LINDSAY STRUCTURE DIVISION 


INTERNATIONAL STEEL COMPANY 


‘ 


1431 Edgar Street y Evansville 7, Indiana 


“Couldn't you use a litile more tact in 
criticizing his design?’ Canadian Affiliate: Lindsay-international, Ltd., Port Credit, Ontario 
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HOW TO SELECT 
FLEXIBLE SHAFTING FOR 
POWER DRIVE APPLICATIONS 


1\4-inch STOW Power Drive flexible shaft 


For Power Drive applications, the follow- 
ing factors must be considered 


1. Torque (Lb. In.) to be trans 
mitted. (The starting torque should be 
used in making selections 


2. Operating Speeds (RPM) — If 
the maximum speed is higher than 
the rated speed, torque ratings in the 
table below do not apply. To find the 
torque capacity for flexible shafts op 
erating at speeds higher than the 
rated speeds, multiply the maximum 
lynamic torque capacity by the rated 

od, and then divide by the operat 
ing speed. (See example 

3. Operating Radius — In making 
the selection from the table below 
the radius of the smallest bend in the 
flexible shaft should be used 


- 


with core assembly pulled out of casing. 


ratings f 


RATINGS —The 
the ts belo Apply wurmele 


wr fiexible shafts shown in 
able the 


“lowing cond 
ons 


1. when the flexible shaft 
quately supported by clamps 
its length. (For unsupported shafts, 
multiply the calculated torque by a 
safety factor of 1.6— see example 
below 

2. when the flexible shaft is op 
erated in the wind-up direction, which 
tends to tighten the outer layer of 
Flexible shafts operated in the 
unwind direction will transmit only 
about 60 of the rated torque 

3. when the flexible shaft is in 
continuous operation. Note: the rat- 
ings are based on temperature rise. 
When the operation is intermittent, 
the ratings in the table may be ex- 
ceeded. Consult Stow engineers tor 
specific recommendations. 


is ade- 
along 


wires 


5 


MAXIMUM DYNAMIC TORQUE CAPACITY (LB. IN.) 
STRAIGHT AND CURVED SHAFTS 
RADIUS OF CURVATURE IN INCHES 


Core No. 
and Type 


2049 MH 
2081 MH 
5108 MH 
8924 MH 
8925 MH 
2035 A 


8999 A 
6940T 
6997 T 


.610/.618 wei 

630/638 | _ 
| 20561 
~.998/1.004 | 2057T 


1.298/1.304 | 20581 


MH 
| 


EXAM PLE—How to use the table: 
The problem is to transmit ', HP at 1700 
RPM through an unsupported flexible shaft 
in a 25” radius, estimated starting torque 
150% of normal operating torque 
|. Cale. Torque (ib. in.) — 

HP x 63000 5x63000 

— 18.5 


RPM 1700 
Correction factor for starting torque 1.5 x 
18.5 27.75 


3. Correction foctor for unsupported shaft 
27.75 x 1.6 44.4 Ib. in, 
Refer to Table No. |. Read downward in 
column under 25” radius until you find a 
core having a rating of at least 44.4 Ib. in 
In this case we find that core No. 8970 is 
rated 54 Ib. in. at 1500 RPM. Since the 
given speed is 1700 RPM, multiply 54 by 
1500 and divided by 1700. 54 x | 
1700 47.6 tb. in, (rated torque at 1700 
RPM). Therefore, Core No. 8970 is correct 


For Engineering Bulletin No. 570 and a free torque calculator, write 


STOW MANUFACTURING COMPANY 
426 State Street, Binghamton, New York 
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= 
FOR iNDUSTRY 
— 
SPEED FLEXIBLE TUBING 
RPM. SS 7 
50 to High temperatures and 
Strgt. | 25 
4,500 20 = pressures xposure to 
_ 3.800 4] 22] 20 12 | 10 Wot./ crushing, abrasion, expan 
__2,900 “eal 60 192 8 6 C. Ft. { sion, iatraction’ Name 
2,500] 4] 86]. 17 fim, your operating conditions 
4 22.0 8.0 54 50 15 . 
__1800 “300 200] 188 761 701 6 1.25] 3.0 3 for ait, water, steam lines, 
~ 1,800] 33.8 28.0) 264 17.6 | 16.0 4s 124/.128 for conveying volatiles. 
___1.800] "36.0 3 gases: chemicals, powder, 
1,500] 80.0 33.0] 316 259 18.0 | 140 9.0 | 125 189 is 4 granular and yemi-solid 
1500] 600 66.0 | 63.0 28.0 | 260 20.0 252 q materials: Pentle* can 
__ 1,500] 90.0 540| 500] « | 51.0 | 460 200 313 meet them with flexible 
~ 1,150] 136.0 75.0 42.0 | 38.0 37.0 | 22.0 1.0 21.0 313 pronze, galvanized and 
148 104.0 | 940 63.0 | 57.0 30.0 | 24.0 28.5 stainless steel corrugated | 
—_— 4 80 45.0 | 20 374 
| 92 0 | 720 | 56 36.0 | .387/.3 and snteriocked tubing: | 
750 220 | 204 176 | 124 72 | 56 | All types: all sizes. to 
“340 | oa [ 130 | .497/.50 x 24” 1. p. Ask for booklet: 
760 | 76 | 130 | = 3 0 Pennsylvan® Flexible Me- 
= 
__ 
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APPEAL! 


Ge 
More Sales ae 


_ Dress up your product with 


MIRRO-BRITE 


METALLIZED AND LAMINATED 


Eye appeal can be your big “plus 
factor” in today’s competitive mar- 
ket... and Mirro-Brite “Mylar” is 
the perfect answer. Versatile... 
amazing tensile strength! In a wide 
variety of sizes, color finishes, pat- 
terns and special effects. Available 
with or without pressure-sensitive, 
self-adhering backing. Write for il- 
lustrated sampler and price lists. 


is DuPont's registered trade mark 


for its brand of polyester film 


COATING 


PRODUCTS, INC. 
ENGLEWOOD, N.J. 


also Mirro-Brite Acetate, Polystyrene, 
Butyrate and Ethyicellulose 


PRESS 
PREVIEWS 


Boeing Has New 
Vibration Lab 


Che first production 707 is under- 


vibration tests at 


going Boeing's new 
Seattle test labs to determine res 
onant characteristics of the engine 
pods and flexible engine struts. Four 


electromagnetic vibrators, developed 


by Boeing structural test engineers, 


impart a known frequency to the 
pods. The vibrators are similar to 
radio loudspeakers, except that link 
mechanisms replace the voice cones 
Frequencies from 0 to 50 eps are fed 
into the voice coil” and resonant 
characteristics of the airplane struc 
ture are determined by comparing th« 
current phase in the vibrator with the 
velocity-response phase of the engin 
pods and mounts. During the senes 
of tests, both wings of the airplane 
are held rigid by special fixture This 
keeps resonant frequency of the wings 
from being a factor in the final re 
sults 
Nine Companies 
Consolidate 

Nine companies in the precious 


metals and precision manufacturing 
field have consolidated to form a new 
corporation Engelhard Industries, 
Inc. Among the company’s products 
are atomic-reactor components, nu- 
aircraft and missile 
parts, and equipment for the plastics, 


automotive, 


clear instruments, 


and electrical in- 
Largest of the firms is Baker 


209) 


ceramics, 
dustries. 


(Continued on page 


GEARMOTORS 


RIGHT ANGLE GEARMOTOR — Horizon- 
tal or Vertical Drive, 8 sizes, ratio 6:1 
to 100:1, 44 to 30 horsepower 

IN-LINE GEARMOTOR — Horizontal or 
Vertical Drive, 
1200: 1, 


37 sizes, ratio 9.2:1 to 
1 to 75 horsepower, 


Tu D.O.James Gearmotors 
are of the same construction 
and high quality as the indi- 
vidual Gear Speed Reducers 
which we have been producing 
for so many years, 

They cover a very wide range 
of ratios, horsepowers, and are 
an ideal, compact, efficient unit 
for many power and space-sav- 
ing installations. They are de- 
signed and built by an organi- 
zation that has been engaged 
in the manufacture of Gears for 
70 years and that has success- 
fully pioneered the Gear Speed 
Reducer to its present-day high 
standards. 


D.0.JAMES 


GEAR MANUFACTURING CO. 


1140 W. Monroe Street, Chicago, Illinois 


Scace 1855 


MAKERS OF EVERY TYPE OF GEAR 
AND GEAR SPEED REDUCER 


SEND FOR CATALOGS 


Cotalogs, price lists and selection tables cov- 
ering geor speed reducers and geormotor 
speed reducers ore available to power trons- 
mission engineers. Please request on company 
Letterhead — we'll mail your copy of once, 


1958 


Use Reader Service Card For More Information 
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A welder 
caused us to caueus 


The note from an employee suggestion 
box read “‘How come a company like this 
hasn’t got the U.S. Savings Bond Pay- 
roll Savings Plan’. It was signed by a 
welder in the fabricating department. 


Since we actually do have Payroll Sav- 
ings this told us two things: (1) Probably 
more employees than we imagined wanted 
the advantage of buying U. S. Bonds 
automatically through Payroll Savings. 
(2) We had grown lax in bringing our 
Plan to their attention. 


But what to do? The solution was 
simplicity itself. 


We called in our State Savings Bonds 
Director. He provided all the promotional! 
materials needed to arouse interest in 
U.S. Savings Bonds. Then he helped to 


- conduct a personal canvass and place an 


application blank in everyone’s hands. 


The results were amazing. Employee 
participation shot up to a percentage that 
we could take pride in. There was no 
“hard selling’, nor was work interrupted. 
Our people wanted the security U.S. 
Savings Bonds offer them. 


Today there are more Payroll savers 
than ever before in peacetime. Your State 
Director will be happy to help you install 
a Payroll Savings Plan or build enroll- 
ment in one already existing. Look him 
up in the phone book or write: Savings 
Bonds Division, U.S. Treasury Dept., 
Washington, D. C, 


PRODUCT ENGINEERING 


THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTIC DONATION, THE ADVERTISING COUNCIL AND THE DONOR ABOVE. 


206 


Product Engineering — March 31, 1958 


| 
; 
he 
4 / 
/ \ Le 


FOR WELL-DESIGNED 


EQUIPMENT... 


POWER LINK 


When a lot of time and effort have gone into the 


floating connecting link between the hubs. High strength 


design of a piece of driven equipment, it makes sense of forgings makes possible a very compact coupling 
to pick the power link carefully. Take a pump or with low rotating inertia 

compressor, for instance. No matter how well it is They are reliable... There are no flexible parts to 
designed and built. for long service life and operating bend or break and the coupling is dust, moisture, and 
eficiency. it needs protection against strains due to oil tight. Patented Walflex seal is at the lowest possible 
misalignment diameter where centrifugal force is least. Clearance 


between teeth in hubs and sleeve is engineered so that 


Waldron gear couplings provide complete protection an oil wedge always separates them, taking the wear 


and positive, trouble-free drive because 


They are available Plenty of rough bore couplings 

They are strong... Hubs and cover sleeves for sizes already assembled—on the shelf for immediate delivery 

: 114A through 7A are machined from tough steel forg Finish bored standard couplings shipped to meet cus 
ings. Hubs are keyed to the shafts. The two one-piece tomers’ schedules. We are geared up to give you realistic 


cover sleeves function as a single, rigid unit serving as a delivery on any type of couplings 


{sk for Catalog 57 


ion WALDRON oor. 


NEW BRUNSWICK, NEW JERSEY 


Representat ves li I’) ne pal Cities 
Export Agent Frazar & Co., New York, N.Y 


See us at the Design Engineering Show 
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You can have new 


freedom of design and 


improved products 


with Custom-fabricated 
FLEXIBLE BEARINGS 
by Bushings, Inc. 


Flexible Bearings by 
vibration and noise. 


Bushings, Inc. absorb shock, 
They correct for misalignment, 
reduce shaft-wear and help insure a quiet, smooth 
running, longer lasting product with higher consumer 
satisfaction. 

Flexible Bearings by Bushings, Inc. are custom-fabricated 
to your specifications and when designed into your 
product give you these advantages: 


@ Freedom from limited “stock” sizes—Flexible 
Bearings by Bushings, Inc. are designed to fit 
your specific use. 


@ You get an improved product that will give 
outstanding service and long life. 


@ You can have fast, authoritative engineering 
advice, help and service af the design stage 
merely for the asking. 


Flexible Bearings by Bushings, Inc. is at your service, 
NOW. Simply write to Harvey G. Moore at the address 
below. 


For more than 15 years 
Bushings, Inc. has custom- 
fabricated bearings in a = 
wide range of metals and 
sizes for hundreds of 
different manufacturers. 


VIBRO-LEVELER 
MOUNTS dampen 
vibsation, permit 
precision leveling 
of machines. 


SILENT-LIGN 


all Flexible Bearing 
features 


PILLOW BLOCKS tor 
shaft mounting. Has 


Shown 3 times actual size 


MINIATURIZED GEARS 


1/32” & 3/32” Face Widths Available 


PRECISION CLASS 1 & 2 
72, 96 & 120 dia. Pitch with 20° Pressure Angle 


Assembled gears available in aluminum or stain- 
less steel...all have stainless steel hubs, pinning. 


Bore Size 
.0937 through .1875 
Face Width 
Pinions 3/32” 
Overall 
.218 and .250 


See us at Design Engineering Show— 
Booth 45! 


DYNAMIC 


GEAR CO. INC. 
20 Merrick Road 
Amityville, N.Y. 


IF THIS IS YOUR PROBLEM 


If you need effective, highly readable, 
smartly illustrated company literature 
(booklets, pamphlets, manuals) to dis- 
play your products, inform the public of 
your operations, attract key personnel to 
your plant, train employees, and perform 
any of the other communicative functions 
that are vital to your business . . 


THIS 15 YOUR ANSWER 


The McGraw-Hill TECHNICAL WRITING 
SERVICE has a staff of more than 150 
highly-trained writers, editors, and illus- 
tration specialists whose job it is to create 
technical and general literature for in- 
dustry. We write, illustrate, design, and 
print Equipment Manuals, Product Bul- 
letins, Handbooks, Company Histories, 
Annual Reports, and other specialized 
material. Save money and time. Let our 
staff be your staff for Technical and 
Business publications. 


This service is available through ad agencies. 


Write e Phone 


TECHNICAL WRITING SERVICE 
McGraw-Hill Book Co., Inc. 
330 W. 42nd St., N. Y. 36, N. Y. 
LOngacre 4-3000 


Use Reader Service Card For More Information 
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Press Previews continued 
& Co., Inc., which grossed some $53 
million last year. Another is Hanovia 
Chemical & Mfg. Co., producers of 
liquid precious metals. The other 
companies are: The American Plati- 
num Works, Amersil Co., East New- 
ark Industrial Center, Inc., Irvington 
Smelting & Refining Works, D. E 
Makepeace Co., National Electric In- 
strument Co., and The H. A. Wilson 
Co., producers of thermostatic mate- 
rials. 

Engelhard is building a new $1-mil- 
lion research lab in Newark, and has 
just completed a $1-million plant at 
Plainville, Mass., for the manufacture 
of atomic-reactor components. The 
corporation recently received the first 
license issued by the Atomic Energy 
Commission for the reprocessing of 
cold enriched uranium. 


Lab to Study Fuels 


Shell Development Co., Emer 
ville, Calif., opened a new lab for 
basic and applied research on fuels 
and oils for cars, aircraft and rockets. 
The new $750,000 facility houses the 
company’s Fuels and Engine Lubri 
cants Dept. Atomic radiation is used 
to determine quickly the amount of 
wear to engine parts operating with 
test oils. By irradiating the rings and 
cylinder walls of an engine with dif- 
ferent tracers, Shell researchers can 
determine simultaneously the wear 
protection each part is receiving 
[his technique is so sensitive, wear 

(Continued on page 211) 


"I think you'd better do something about 


| 


| 


Here is a high flow, low pressure fuel valve which 
handles 560 pounds per hour of fuel flow at an inlet 
pressure of 30 psi. with a 1 psi. pressure drop. Another 
example of the versatile family of electro-mechanical 
devices developed and precision produced by Koontz- 
Wagner, this valve operates in a -65° to 250° F. am- 
bient range at 17 to 30 volts DC. Special application 
valves, solenoids and switches designed, developed and 
produced by Koontz-Wagner may have the answer to 


your problem. Write now to: 


MANUFACTURING DIVISION 


517 N. MICHIGAN ST. 


pr 


LUCITE 

PLEXIGLAS 

ACRYLIC 

ACETATE 

BUTYRATE 

CAST PHENOLIC 
EPOXY RESIN 

ETHYL CELLULOSE 
KEL-F 

LAMINATED BAKELITE 
NYLON 
POLYETHYLENE 
STYRENE COPOLYMERS 
TEFLON 


BALLS 
BOBBINS 
BUSHINGS 
COLLARS 
DETENTS 
FINIALS 
GROMMETS 
HANDLES 
KNOBS 
MECHANICAL 
CHECKS 
NAME PLATES 
PINS 
PLATES 
PLUGS 
RINGS 
SPACERS 
SPOOLS 
STANDS 
STRIPS 


New e-x-p-a-n-d-e-d production 


facilities now give you 
pe 
omp 


c ACE PRECISION on all types of 
m screw machine centerless ground 


parts and special shapes... all 


colors...all materials. 


ACE PLASTIC COMPANY 


those biccups before you do any more work | 91-56 Van Wyck Expwy., Jamaica 35, N. Y. JAmaica 3-5500 


on that drawing.” 
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([Jacner 
ELECTRIC COMPANY INCORPORATED 
= SOUTH BEND, INDIANA 
S, 
FABRICATED 
| 
PLASTIC PARTS 
| 
TS | — 
Val Y, | SIZES: to 2%" LENGTHS: 116" to 9 
SAN 
Aa 


“MONOBALL” 


Self-Aligning Bearings P 


PLAIN TYPES 


ROD END 


CHARACTERISTICS 


ANALYSIS 


Stainless Steel 
Ball and Race 


Chrome Alloy 
Steel Ball and Race 


Bronze Race and 


RECOMMENDED USE 


{ For types operating under high temper- 
| ature (800-1200 degrees F.). 


{ For types operating under high radio! 
ultimate loads (3000-893,000 Ibs.). 


{ For types operating under normal loads 


Compression & Tension Type 


Aircraft cable is strung with spherical steel 
shells in a rigid or flexible housing sealed 
with “O” rings. 3” standard bend radius. 
%”" minimum bend radius. 


Three Types: 


1. Light Duty—Compression Ult, Load 1250 
Ibs.; Ult. tension 960 Ibs. 


2. Heavy Duty—Compression Ult. Load 1650 


Chrome Moly Steel Ball | with minimum friction requirements. ; Ibs.; Ult. tension 960 Ibs. 


3. Extra Heavy Duty— Compression Ult. Load 
3050 Ibs.; Ult. tension 3900 Ibs. 


‘Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual Positive remote controls for actuating mechanical, hydraulic 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Address Dept. PE-58 * 


SOUTHWEST PRODUCTS CO. 
SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


or other devices. Eliminate bell cranks, pulleys and dual 
cables. Patented U. S. A. All world rights reserved. Send 
for ENGINEERING MANUAL giving detailed prints and 
complete specifications covering materials, finishes, capa- 
cities. Please address Dept. PE-58 


SOUTHWEST PRODUCTS CO. 
1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


See it at SPACE 934 


Design Engineering Show 


to give your products 


iny! joins with metal 


Chicago, Illinois 


and permanent Protection 


A design medium with almost limitless applications! 
That’s Masland Duran Clad, the new semi-rigid vinyl 
for laminating to metals. See it first hand at the show. 
For folder with details and samples, send coupon today. 


Cemination to 


@ Contorms to any shape 


THE MASLAND DURALEATHER CO., Dept. PE 
Amber and Willard Sts., Philadelphia 34, Pa. 


Please send folder and samples of Masland Duran Clad: 
NAME = 


* Easy to cw, comp beng 
. 

Gesign saves extra processing 
* Resists tire and abrasion 


© Cleans easily 


ON 


Industrial Products Division 


THE MASLAND DURALEATHER CO. 
Dept. PE, Amber and Willard Sts., Philadelphia 34, Pa. 
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can be accurately detected during 
single startup 


Heartbeat of automobile is checked 


luring highway test (see picture). 
Rod is attached to muffler through 


floorboard, and a stethoscope picks up 
any engine knock caused by abnormal 
combustion at sustained freeway 


spec ds. 


Tantalum, Columbium 
Pilot Plant 


U.S.1. has be construction of 
1 pilot plant to produce tantalum and 
Capacity will be 
ton of combined metals per month 
tons 
ind-the-clock basis 


gun 


olumbium metals 


n a one-shift-per-day basis, 3 
per month on a ro 
The two metals will be produced in 
bout equal quantities although tan 
from 10 
depending 


talum production can vary 
to 60% of total output, 
used 

The pilot plant will be at US.I.’s 
Cincinnati 


ore 
research labs. It is ex 


pected onstream next month 


New Metrology Lab Service 


Fastener-fit problems are now be 

Standard 
screw-thread metrol- 
vv labs. The the 
Jenkintown, Penna., and Cleveland 
plants of a subsidiary, Cleveland Cap 


ing serviced by Pressed 
Steel Co.’s new 


facilities are in 


Screw Co. A third lab will open later 
this month at SPS Western, Santa 
Ana, Calif 
The three nearly identical units 
will make available to precision-indus 
il-fastener users more than $300, 


yvorth of the most 


suring 


inced screw- 
nt 
industry 


Cada 
goal 


ct de mands for 


equipimc 


will be to help 


] 
mechanical preci 


n and to reduce production losses 


ilting from fastencr-assemblh 


prob 
| 
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This typical application of the Hupp” Data-Tab”, lighted by 2.300 G-E 2-pin lamps, posts wheat 
WHEAT PRICES, TEAM SCORES 
OR TRAIN SCHEDULES, G-E 2-PIN LAMPS 
CAN ANNOUNCE THEM ALL! 
‘By arranging more than 2,300 tiny G-E 2-pin lamps in rectangular 


vatterns, or modules, and then flashing combinations 


data tabulator can spell out 
Designed for push pull sockets, G-I 


ol the lamp 


new 


Hupp Electronics ¢ empany 


any message— instantly! 
lamps are used because 


they re so easy to install and maintain 
Simplified construction of lamps and socket takes less spac 
For many applications, the G-E 2-pin lamp offers special ads wes. It weigh 
about half as much as conventional lamps with the metal base 'Y mu gel pe 


electrical contact. and because there’s no solder to soften, G-E 2-pin lamps 
good performance up to 600°F, 

P'wo-pin lamps “live” longer because there's no glass bead needed 1 ld tl 
heavy-duty lead-in wires. (This means no resonant frequeney dif 
helps break filaments in other lamps.) Discover how they can give ir prod 
ucts improved design and operation und more ' ippeal. | 
information on G-E 2-pin lamps write: General Electric | \l Lat 
Dept. PE-38, Nela Park, ¢ eland 12, Ohi 

( / / 


Progress /s Our Most /mportant Product 


GENERAL ELECTRIC 


om. 
Press Previews Continued \W E A T 
—k 
| 
ems. 


gear 
SPEED REDUCERS 


Perfection Worm Gear Speed Reducers by American Stock Gear are 
available in 9 complete series with ratios ranging from 5 to 1 to 60 
to | for input revolutions ranging from 300 per minute to 1800 per 
minute. Speed Reducers are furnished in horizontal right angle drive 
with worm in either top or bottom position and are also furnished in 
vertical right angle drive. Integral worm and shaft is made of selected 
quality, case hardened alloy steel. Threads are precision ground and 
accurately mated with worm gear. Shafts are mounted in Timken anti- 
friction roller bearings. Heavy rigid cast-iron housings . . . easily 
accessible oil filling level and drain plugs are provided for oil reser- 
voir. Oil seals are of selected cirvis leather which assures maximum 
sealing effect. Available through your nearest American Stock Gear 
Distributor. 


Write for new 16 page catalog covering 
the complete PERFECTION Speed Reducer line. 


AMERICAN STOCK GEAR oivision 


PERFECTION GEAR COMPANY e HARVEY, ILLINOIS, U.S.A. 
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WHY COUPLING 


Coupling is used for the transn 

| of power or control of movement betw 
parts located close together in a piece 
equipment It is not a separate type of 

flexible shaft but rather an added app 

tion of flexible shafting. 


The coupling can be composed of eit 
power drive or remote control flexible shaft- 
ing although the latter is generally used d 

to the added advantage of its ability 
rotate both clockwise and counterclockwi 
Generally ised between two units which 

are but a few inches apart, coupling ma) 
transmit power between any two parts re- 
gardless of their relative positions 


For example, the diagram above l vs 
an ey in using small lengths of 
flexible shi ng in a coupling applicati 
Although the drive end and the driven er 
are not exactly in line, the coupling cor 
ensates for the difference in alignment 
tween the two 


Many ifacturers use e shaft 
coupling even where parts may be connected 
by solid shaf ts because of the saving 
realized in the nitial and the maintenar 
costs as well as in time and labor 


ymplete information on how flex!i- 
lings may help improve r 
write F. W. Stewart Cor- 
1-13 Ravenswood Avenue, Chi- 


A New ALVIN Ready Reference 
Chart With Decimal Table 


Here's a fully illustrated reference chart 
showing complete Alvin line for engi- 
neers, draftsmen, architects, etc. _In- 
cludes a handy Decimal Chart. Tack 
on wall or file in drawer. See Alvin's 
complete line at your dealer or write 
for Alvin Ready Reference Chart TODAY! 


America’s Most Complete Line of 


| Drawing Sets Drafting Materials 
| Drafting Instruments Drawing Equipment 
Designing Aids Measuring Devices 


“QUALITY AT THE RIGHT PRICE’ 


ALVIN & COMPANY, INC. 


Windsor, Connecticut 
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Current 
Reprints 


Selected 
have been reprinted in convenient 
form for filing. As long as the supply 
lasts, readers in US and Canada can 
secure one Cop\ of any of these re- 
prints without charge, by using one of 
the Reader Service Cards bound in- 
side the back cover. Note that the 
card must be used within 60 days of 
publication date. If more than one 
copy is needed, see price list at end 
of this listing. 


articles in recent issues 


One article from this issue has been 
reprinted and single copies are now 
available without charge: 


Plastics for Abrasion Resistance 
Mar. 31’58, p. 105. Table lists specific 
properties of elastomers and rigid plas- 
tics that resist abrasion best 


Circle No. E18 


In response to continuing demand 
the following two articles, not initially 
included in this reprint program, are 
now added to the list 


Instrument Bearings for 300 F and Up 
Feb. 3°58, p. 72. What happens to ball 
bearings operated above 300 F; special 
materials and lubricants that give better 
performance. Circle No. E17 


So You Want to Work Abroad 
Jan. 27°58, p. 34. How ten countries 
compare as to comfort, standard of liv- 
ing, salary ranges, job opportunities; 
employment contacts for each country 


Circle No. E16 


While the supply lasts, single copies 
of the following reprints from earlier 


(Continued on page 215) 


Engineering Comes of Age 


File copies of the 28-page special 
report bound into this issue can be 
supplied at the following prices while 
the supply lasts: 


Quontity Price per copy 
Single copy $0.50 each 
5 to 10 035 ” 

10 to 50 0.30 “ 
100 025 


These prices are for orders accom- 
panied by remittance, and include 
shipping costs. Make checks payable 
to PRODUCT ENGINEERING and ad- 
dress orders to Reader Service Dept., 
PRODUCT ENGINEERING, 330 West 
42nd St., New York 36, N. Y. 
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To Simplify Your 
Production Problems, Investigate 


Special Sections 


Towmotor is one of the many leading manufacturers who save time 
and money, without sacrificing one iota of their high quality stand 


ards, by use of specially designed special sections from Connors Stee! 
Division, H. K. Porter Company, Inc. 

A skilled staff of design engineers is at your service. If your 
tonnage requirements justify special rolls, Connors can assist in 
designing special sections to your own specifications and tolerance 

Inquire today! For free engineering consultant service, send a 
sketch or specification to either of these two Connors plants: 


WEST VIRGINIA WORKS CONNORS WORKS 


P.O. Box 358 P.O. Box 2562 
Huntington, West Virginia Birmingham, Alabama 
Telephone JAckson 9-7171 Telephone WOrth 1-3711 


“Service and Quality” 


H. K. PORTER COMPANY, INC. 


CONNORS STEEL DIVISION 
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YOUR MOTOR 


FOR WET OPERATING CONDITIONS 


CLEANABLE DUPLEX FILTER 


for continuous flow operation 


GACO Neoprene Puts a 
Raincoat on Stators... 
Waterproofs against MOISTURE, SPLASH, HUMIDITY 


High humidity and water exposure cut down motor life and 
ncrease industrial maintenance costs. Take the food industry 
for example. The very high standards of cleanliness, which re- 
quire continuous washdown operations, have created a problem 
of water damage to countless electric motors. Small motors short 
out unless run continuously, and even then must be baked out 
after each session and reinsulated . . . an expensive operation. 
A leading manufacturer of electric motors solved the water 
problem by dip coating the winding and stator leads with GACO 
N-700 liquid neoprene . . . virtually enveloping the motor parts in 
a sheath of rubber. For test purposes, a neoprene coated winding 
—unprotected by a motor case—was exposed to outdoor weather 
and tested for grounding each day for two months. Result: 
GACO N-700 neoprene is now a standard coating for motors 
exposed to damp atmospheres 
Investigate GACO neoprene coatings where severe operating 
conditions demand a tough, flexible, corrosion and abrasion- 
esistant coating. A wise policy—insure the life of your product 
with GACO neoprene protective coatings. 


WRITE: We'll forward literature of interest. 


THE MARK OF CORROSION PROTECTION 


GATES ENGINEERING COMPANY 


Wilmington 99, Delaware 
PIONEER LEADER IN PROTECTIVE COATINGS 


Authorized Dutribytors in principal ches USA + + Belgwm + Englond + Finlond + France Jeper 


Sweden tn Conodo Goce Products Brantford, Ontario. 


Norwoy + «+ Philippine islands + Puerto Rico « 
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Continuous liquid 
flow with extremely 
fine particle filtra- 
tion is achieved with 
Air-Maze cleanable 
Duplex Liquid 
Filters. By parallel- 
ing 
through a common 
header containing a 


two filters 


diverter valve, one 
filter unit handles 
the full liquid flow 
while the second 
filter is being 
Filter 
media is specially 


cleaned 


processed metal screen of bronze, monel or stainless, over 


erforated tube and assembled in a container. Screen open 


ings are precisely controlled to provide various degrees of 


filtration 


sizes down to '4" and in capacities from '% 


Standard Duplex Filters are available for pipe 


gpm to 720 


gpm at pressures up to 100 psi. Write for Bulletin LFC-556 


AIR-MAZE CORPORATION, Cleveland 28, Ohio. Dept. PE-4. 


SEARCHLIGHT 
SECTION 


1267 Flushing Ave. 


USED TEST EQUIPMENT 


Hydraulic Test Stands, Salt Spray Cabinets, Alti- 
tude Chambers, Vibration Tables, Torque, Impact, 
Tensile and Compression Testers, Gauges, Flow- 
meters, Vickers and Denison 

Your Surplus Test Equipment WANTED 


A & J MACHY CORP. 


Pumps 


Bklyn, N. Y. 


Hy 7-0729 


An 


Investment e 


Productive advertising is an 
INVESTMENT rather than 
an EXPENDITURE. 
“Searchlight” advertisers al- 
most invariably report prompt 
and satisfactory results. 

BE CONVINCED—send us 
your advertisement TODAY. 


Address 


Classified Advertising Division 
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Current Reprints ............ continued 


issues are also obtainable by using the 
Reader Service Card. 


Textured Steel 
Mar, 17°58, p. 73. 


Circle No. E15 
Which Adhesive for What 


Mar, 17’58, p. 79, How to apply them 
and to what metals; with data tabu- 
lated for fast reference. Circle No. El4 


new processes. 


Exotic Metals 
Mar. 17°58, p. 66. Design data on nine 
“rare” metals with valuable though 
tantalizing properties. Circle No. E13 


7 Ways to Start High-inertia Loads 
Mar. 3'58, p. 75. Large table analyzes 
relative performance of each basic 
method, as an aid in matching a specific 
load condition. Circle No. E12 


Finishes for Die Castings 
Mar. 3'58, p. 59. Graphical guide to 
selection of mechanical, chemical, plat- 
ing, painting Circle No. Ell 


Which Way to Make a Cam 
Mar. 3’58, p. 67 
ity shares his experience by means of 
a tabulation covering characteristics of 
31 methods. Circle No. E10 


A recognized author 


Which Cantilever Beam Is Best 
Feb. 17’ Analysis discloses ad- 
vantages of tapered sections; equations 
for four variable-section types compared 
with straight cantilever. Circle No. E7 


58. p- 83 


Chemical Milling 


First design data on 
applications for this high-grade etching 


Feb. 3’58,p. 50 
process for large-scale production of 
parts other shaping methods can’t han- 


dle easily. Circle No. E6 


Multi-rate Helical Springs 


Jan. 20°58, p. 76. A variety of methods 
that give an increasing or decreasing de- 
flection rate Circle No. E5 


QUANTITY PRICES 


For single shipments of any one title 
to one address, on orders accompanied by 
remittance, quantity orders will be sup- 
plied at the following prices as long as the 


supply lasts 


Quantity Price per Copy 
$0.25 
25 0.20 
50 0.15 
100 Write for quotation 


Shipments will be made promptly 
from stock, and prices include ship- 
ping Address 


charges. orders to 


Reader Service Dept., Propucr ENcr- 
NEERING, 330 West 42nd St., New 
York 36, N. Y. 
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Types available; 
when, where and how to use it; two 
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Kane and Roach Machine for 
straightening bar stock up to 
1°4" square or hex, 2%" round, 
x 1° 
flat-on-flat at 100-300 fpm. 


4” x 46” flat-on-edge, 6 


— 
DIHEDRAL COUPLINGS 


PERMIT VARYING ANGULARITY 
IN THE DRIVE MEMBERS OF 
MACHINES 
R, 


p> This Kane & Roach machine 
straightens cold or hot rolled 
steel and non-ferrous bar stock 
and AJAX DIHEDRAL COUP. 
LINGS “straighten” angularity 
in the drive members. 

The ability of AJAX Dihedral 
Couplings to handle up to 12 
misalignment make it possible 
to adjust the Horizontal and Ver- 
tical straightening units to align 
passes of Multipass rolls, thereby 
reducing roll change-over time. 
Production speed ranges from 
100 to 300 feet per minute when 
straightening 65,000 pound yield 
material in both horizontal and 
vertical planes. 

AJAX Dihedral Couplings are 
used in the primary drive and in 
the drive to the Vertical unit to 


* KANE & ROACH, INC 


AJAX Dihedral Couplings protect 
bearings from wear due to adjust- 
ment of vertical and horizontal unit. 


AJAX FLEXIBLE COUPLING CO. 


WESTFIELD, 


Use Reader Service Card For More Information 


AJAX Dihedral Coupling obtains 
floating shaft action to permit vary- 
ing of alignment of roll passes. 

obtain “floating shaft” action 


and reduce wear on the bear- 
ings of driving and driven com- 
ponents. An AJAX Doihedral 
Coupling is also used in drive to 
the line shaft of the Horizontal 
unit to assure minimum bearing 
wear. Adoption of AJAX Dihe- 
dral Couplings by Kane & Roach 
is another example of how man 
ufacturers of quality machines 
are safe-guarding performance 
and reducing maintenance cost. 
AJAX Engineers will welcome 
an opportunity to discuss the 
design possibilities resulting 


from AJAX Dihedral Coupling 


Performance. 


INC. 


NEW YORK 
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“Downtime certanly has been reduced” 
“Nothing more to be desired in quality and finish” : 
“Stands up very well under standard fabricating methods” 


K. R. Craft, Vice President, The Seeburg Corp., Chicago, with one of the company's f juke boxes. The brilliant 
reflectivity and durability of Nickeloid pre-plated metals is an important factor in the product's eye-catching good looks. 


NICKELOID METALS SAVE 4 PRODUCTION STEPS— 
REDUCE REJECTS FOR THE SEEBURG CORPORATION 


Pre-Finished Design Material is Easily Worked 
With Standard Fabricating Methods 


The Seeburg Corporation uses Nickeloid pre-plated chrome steel to achieve 
functional beauty and attention-value . . . economically. Before switching to 
Nickeloid, the company did its own cleaning, plating and buffing. The job 
required four sometimes five more operations than are now necessary. Ac- 
cording to Mr, Craft, “The tremendous cost of plating and buffing was not only 
more expensive and much more time consuming, but the finished product had 
' to be inspected, and the rejections on plated and buffed metals was very much 
Standard fabricating methods are used to stamp and higher than it is with Nickeloid. Economically, the Nickeloid Metals have 
form juke box trim. Nickeloid Metals eliminate ma- prove ~d the smselves in produc tion.” 
chinery tie-up; rejects are less than 1%. Using standard fabricating methods, Nickeloid Metals need only be stamped 
and formed —then assembled. By capitalizing on this pre finished method of 
production, this leading manufacturer has eliminated the machinery formerly 
required for plating, polishing and buffing — saved four or five production steps, 
and is producing a better end product with less manpower. Can you use these 
advantages in your operation? 


AT THE DESIGN ENGINEERING SHOW— 
SEE NICKELOID METALS, BOOTH 103-A 


WRITE TODAY FOR FREE LITERATURE SLSUL 


Finished part will need no polishing. PERU 4, ILLINOIS 


Use Reader Service Card For More Information ineeri M: , 1958 


1 . —Y a 
“This reject problem is licked” ult 
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Cur MASTER ELECTRIC COMPANY | 


Regular and Specialized 
Package Drives — 


1/8 THRU 400 


Your drive requirements are peculiarly your own—and you 
want ultimum performance, not compromise. So it’s only good 
sense to talk over all drive requirements here at Master, where 
you can literally write your own ticket while choosing from 
the widest selection in the nation. 


If one of our standard motors (% thru 400 H.P.) doesn’t fill 
the bill, you'll find that all specialized Master components are 
engineered to form a combination of units in one streamlined, 
compact package of efficiency. And that’s whether you need 
something special in gear reduction — electric or dynamic 
brakes — variable speed operation — fluid drive or special 
mountings! 


Three more things you can figure on! All the engineering 
help you want — quality control as you’d want it — honest 
deliveries. When can we get together ? 


Motor Ratings 1% thru 400 H.P. All phases, voltages Speeds. ...... Single speed, multi-speed, and vari- 
and frequencies able speed 
Motor Types Squirrel cage, siip ring. synchronous, Installation Horizontal or vertical with or with- 


repulsion-start induction, capacitor, 
direct current. 


‘ out flanges and other features 
Power Drive 


Features. ..... Electric brakes (2 types)—5 types of 

Construction... . Open, enclosed, explosion-proof, fan- gear reduction up to 432 to 1 ratio 
cooled, splash-proof, special purpose. Mechanically and electronically co 

trolled variable speed units fluid 


drives — every type of mounting 
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How BROWN & SHARPE mounts the spindle 
of its No. 12-3HP Plain Milling Machine 
on Timken bearings to prevent chatter, 
take heavy loads, help assure economical 


operation. 


Climb mills both 


ways... TIMKEN® bearings 


prevent chatter in heavy cutting 


O make heavy cuts without chat- 

ter, Brown & Sharpe mounts the 
spindle of its No. 12-3HP Plain Mill- 
ing Machine on two Timken* tapered 
roller bearings. For smooth power 
transmission, they use four Timken 
bearings in the bevel gear drive to 
the spindle. And to take climb mili- 
ing’s pulsating loads, two Timken 
bearings are used in the feed screw 
drive. Result—production milling 
is fast and accurate. Here’s why. 


e@ SPINDLE RIGIDITY MAINTAINED 
Timken bearings hold the spindle in 
positive alignment. Their tapered de- 
sign lets them take both radial and 
thrust loads in any combination. And 
full line contact between rollers and 
races gives Timken bearings extra 
load-carrying capacity. 


e HEAVY LOADS ABSORBED 

Rollers and races on Timken bear- 
ings are case-carburized to have a 
hard, wear-resistant surface over a 
tough, shock-resistant core. They 
take heavy loads and come back for 
more. 


e@ FRICTION VIRTUALLY ELIMINATED 
Timken bearings are geometrically 
designed to have true rolling motion 
and are precision-made to live up to 
their design. Practically friction-free, 
they last longer and run smoother. 
And to assure complete quality con- 
trol, we even make our own electric 
furnace fine alloy steel. No other 
American bearing maker does. So 
for your No. 1 bearing value, always 
specify bearings trade-marked 


“TIMKEN”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


This symbol on a product means 
ats bearimes are the best 


TAPERED ROLLER BEARINGS ROLL THE LOAD 
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